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Proface - : / .
7 ) \ . Yo .
[ ' . ~ s '
« The USMES Project N Unified Sciences and Mathematics for Elementary Schools: . ~
Mathematics and the Natural, Social, and Communications [\
s o « ' Sciences:in Real Problem Solving (ﬁSMES) was formed im re—
' ' sponge to the recommendations of the 1967 Cambridge Confer-
. ence on the Correlation of Science and Mathematics in .the - ¢
i : . Schools.* Since its inception in 1970, USMES has been
: funded by the Natibnal Science Foundation to develop and . W
carry out field trials of interdisciplinary.units centered. ' ’
. B ’ on long-range investfgations of real and practical problems:
. . g _ (or "challenges") 'takeén from the local school/community en- ) )
: ) vironment. School planners can use these units to design a » ,
t A v flexible curriculum for grades kindergarten through eight in
which real problemisolving'plays an important role. . - .
) . ' Dewelopment and field trials were carried oyt by teachers -
“ : . “and students in the classroom with the agsistance of univer- ‘ ~ -*
: ‘ sity.gpecialistts at workshops. and at occasional other meet- o P .
. L] * ings. The work was coordinated by a staff at the Education ¢
(7 : “~ o . Development Center in Newton, Massachugetts. In additionm,
. ’ \\ the staff at EDC coordinated implementation programs in-
,¢*-;§§? volving schools, districts, and colleges that are carrying : . P
. out local USMES implementation programs, for teachers and
. ' _ schools in their area. '
- Trial editions of the following units are currently,
available: B

Advertising ) Nature Trails

Bicycle Transportation Orientation

Classroom Design Pedestrian Crossings

Classroom Management Play Area Design and Use

-Consumer Research Protecting Property

Describing People School Rules

Designing for Human Proportions School Supplies

Design Lab Design School Zoo . -
Eating in School. Soft Drink Design

Getting There Traffic Flow -
Growing Plants . Using Free Time

Manufacturing . Ways to Learn(Teach

Mags Communications Weather Predictions

} -
| l *See Goals for the Correlation of Elementary Science and
Mathematics, Houghton Mifflin Co., Boston, 1969. 1:}
o L
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USMES Resources \ ‘_ﬁﬂﬁ In re’;2hding to a long—%ange challenge, the students
-'3;?§§ % and teachers often have need Qf a wide range of resources.
L BN In fact, all of the people and materials in the school and
\_%\ 2 community are important resources for USMES activities. In
SAiﬁéggﬁ% addition USMES provides resources for both teachers and stu-
v .3 $§ dents. A complete set of all the written materials comprise
) R 3\ .the USMES library, which should be available in each school
oo 5 using USMES units. These materials {nclude#-
X ~ f’ . "\ N
’ \; R LY 1. The USMES Guide: This book is a compilation
S Y -t of materials that may be used for long-range
! fi? 25@%?* . planniﬂg of a curriculum that incorporates
5 tl FUSMES program. It describes the USMES
“\\ ‘e " sroject:,freal problem solving, classroom
W %u strategies, the Design Lab, the units, and
A ﬁ%n . the support materials as well as ways that
. RN TSMES helps students learn basi( skills.
¥, ! . .
' fﬁﬂ Y 2. Teacher Resource Books (one for each chal-
K, lenge): Each of these guides to using USMES
‘%ﬂk \; units describes a broad problem, explains how
\ ~§§§‘ students might narrow thqt problem to fi; .
. R their particular needs, recommends classroom

strategies, presents edited logs from teachers
whose classes have worked on the unit, and con--
ins charts that indicate basic skills, pro-
sses, and areas of study that students may,
ern and utilize. .

{“\3 . . '

§ign.Lab Manual: This guide helps teachers
afid \edministrators set up, run, and use a
Lgb--a place with tools and materials
¥fah the students cag build things they

Qr their ‘work on USMES. A Design Lab
may‘b _Q corner of a classroom, a portable
cart, dr‘ aeparate room. Because many "hands-
on" aceivig}es may take place in pMe classroom,
every USMES; teacher should have g Design Lab
Manual. * <

4, "How To" S%riéé. These stud materials pro-
' vide informatibn to studentsyabout specific
¢t problems that. may arise during USMES units.
' The regular "Hag,To" Series covers problems
) in measuring, graghiﬂg, data handling, etc.,
and is available in two versions--a series of

S




cartoon-style booklets for primary grades

and a series of magazine-style booklets with
more reading matter for upper grades. The
Design Lab "How To" Series ie avéllable In
two illustrated card versions--one for pri-
mary grades add one for upper grades. A com-
plete 1list of the "How To" Sen;es can be
found in the USMES Guzde ' )

5. Background Papers: These papers, correlated
with the "How To" Series, provide teachers .
with information and hints that db not appear
in the student materials. A complete list

., can be found in the USMES Guide. .

1 ey

« 6. Curriculum Correlation Guide: By correlating
the twenty-six USMES units with othe curric-
ulum materials, this book helps teacgers to
integrdte USMES with other school activities
and lessons.

. The preceding materials are described in brief in the
USMES brochure, which can be used by teachers and adminis-
trators to disseminate information about the program to

the laocal community. A vAriety of other dissemination and
implementation materials are also available for-individuals
and groups involved in local implementation prpéiams. They
include Pregaring People for USMES: An Implementation
Resource Book, the USMES slide/tape show, the Design Lab
811de4tape show, the Design Lab brochure, videotapes of
classroom activities, a general report on evaludtion re-
sults, a map showing the locations of schools conducting
local implementation of USMES, a list of experienced USMES
teachers and university consultants, and newspaper and
magazine articles.

Because Tri-Wall was the only readily available brand of
three-layered cardboard at the time the project began, USMES
has used it at workshops and in schools; consequently, ref-
erences to Tri-Wall can be found' throughout the Teacher
Resource Books. The addresses of suppliers of three-layered

" cardboard can be found in the Design Lab Manual.

i-—
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Introduction

’

4

Using the Teacher Kesource Book When teachers try a new curriculum for the first time,
they nedd to understand the philosophy behind the curiculum.
The USMES approach to student-initiated investigations of
i real problems is outlined in seotion A of this Teacher Re-
- source Book.
Section\B starts with a brief overview of possible stu-

' . dent activities arising from the challenge; comments on pre-
. ‘ requisite skills are included. Following that is a discus- »
- ’ sion of the classroom strategy for USMES real problem-

solving activities, including introduction of the challenge,
student activity, resources, and Design Lab use. Subsequent
pages include a description of the use of the unit in pri-
- 4 mary grades, a flow chart and a“composite-log that indicate
the range of possible student work, and a list of questions
that the teacher may find useful for focusing the students'
activities oq the challenge.
g Becauie students initiate all the activities iq response
to the challenge and because the work of one class may dif-
' . fer from that undertaken by other classes, teachers -familiar
S with USMES need to tead only sections A and B before intro- °
ducing the challenge to students.
Section C of this book is the documentation section. \
o, These edited teachers' logs show the yariety of ways in
\ which students in different classes have worked at finding
a sojution to the challenge.
° , ° Section D contains a list of the titles of relevant sets
- g of "How To" Cards and brief descriptions of the Background
Papers pertaining to the unit. Also included in section D
* is a glossary of the terms used in the Teacher Resource Book
! and an annotated bibliography. . .
Section E contains charts that indicate the comparative
. y strengths of the unit in terms of real problem solving,
. mathematics, science, social science, and language arts. It
also contains a 1list of explicit examples of real problem
solving and other subject area skills, processes, and areas
of study learned and utilized in the unit. These charts and
lists are based on documentation of activities that have
ta&;n place in USMES classes. Knowing ahead of time which
bastic skills and processes are likely to be utilized, teach-
ers can postpone teaching that part of their regular program
until later in the year. At that time students can study
them in the usual way if they have not already learned them \\
o a8 part of their USMES activities. )
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> A. Real Problem Solving and USMES

Real Problem Solving
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If life were of such a constant nature that
there were only a few chores to do and they were
done over and over in.exactly the same way, the
case for knowing how to solve problems would not
be so compelling. All one would have to do would
be to learn how to do the few jobs at the outset.
From then on he could rely on memory and habit.
Fortunately--or unfortunately depending upon one's
point of view-—-life is not simple and unchanging.
Rather it is changing so rapidly that about all we
can predict is that things will be different in the
future. In such a world the ability to adjdst and
to solve one's problems is of paramount importance.*

USMES 1s based on the beliefs that real problem solving
is an important skill to be learned and that many math,
science, social science, and language arts skills may be
learned more quickly and easily within the context of stu-
dent investigations of real problems. Real problem solving,
as exemplified by USMES, implies a style of education which

involves students in investigating and solving real problems.

It provides the bridge between the abstractions of the
school curriculum and the world of the student. Each USMES
unit presents a problem in the form of a challenge that is
interesting to children because it is both real and prac-
tical. The problem is real in several respects: (1) the

problem applies to some aspect of student life in the school

or community, (2) a solution is needed and not presently
known, at least for the particular case in question, (3) the
students must consider the entire situation with all the
accompanying var}ables and complexities, and (4) the problem
is such that the work done by the students can lead to some
improvement in the situation. This expectation of useful
accomplishment provides the motivation for childred to carry
out the comprehensive investigations needed to find some
solution to the challenge.

The level at which the children approach the problems,
the investigations that they carry out, and the gdolutions

1

.
\

*Kenneth B. Henderson and Ro%@rt E. Pingry, "Problem‘Solving
in Mathematics," in The Learning of Mathematics: Its Theory
and Practice, Twenty-first Yearbook of the National Council
of Teachers of Mathematics (Washington, D.C.: The Council,

1953), p. 233* .
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The USMES Approach
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methods.

\

that they devise may vary according to thef;;) and abflity

of the children. However, real problem solving involves
them, at some level, in all aspects of the problem—solving
process: definition of the problem; determinat¥on of the
important factors in the problem; observation; measurement;
collection of data; analysis of the data using graphs,
charts, statistics, or whatever méans the students can find;
discussion; formulation and trial of suggested solutions;
clarification of values; decision making; and communications
of findings to others. In additidm, students become more
inquisitive, more cooperative in working with others, more
critical in their thinking, more self-reliant, and more in-
terested in helping to improve social conditioms.

To learn the process of real problem sglviﬁg,_tﬂ!‘%tu- .
dents must encounter, formulate, and find some solution to
complete and realistic problems. The students themselves,
not the teacher, must analyze the problem, choose the var

ables that should be investigated, search out the facts, and

judge the correctness of their hypotheses and conclusions.
In real problem-selving activities, the teacher acts as a

coordinator and collaborator, not an authoritative answer— .

giver.

The problem is first reworded by students in specific
te hat apply to their school or community, and the -
v us aspects of the problem axe discyssed by the class.
The students then suggest approaches to the problem and set
priorities for the investigations they plan to carry out.
A typical USMES class consists of several groups working on
different aspects of the problem. As the groups report

.periodically to the class on their progress, new directions

are identified and new task forces are formed as needed.
Thus, work on an USMES challenge provides students with a
"discovery-learning" or "action-oriented" experience.

’ Real problem solving does not rely solely on ‘the
disc0very—learning concept. In the real world pﬂo le have
access to certain facts and techniques when they récognize
the need for them. The same should be true in the classroom.
When the students find that certain facts and skills are
necessary for continuing their investigation, they learn
willingly and quickly in a more directed way to acquire
these facts and skills. Consequently, the students should
have available different resources that they may use as
they recognize the need for them, but they should still be
left with a wide 8scope to equore their own ideas and

¢
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Certain information on specific skills is provided by the
ets of USMES "How To" Cards. “The students are referrbd
ftgnly to the set for which they ﬁéve clearly identified a
need and only when they a&re unable to proceed on their owtt
Each "How To" Cards title clearly indicates the skill in-
volved--"How to Use a Stopwatch,' "How to Make a Bar Graph
Picture of Your Data," etc. (A complete 1ist of the "How
To" Cards can be found in Chapter IX of the USMES Guide.)’

Another resource provided by USMES is the Design Lab or
its c¢lassroom equivalent. The Design Lab provides a cen-
tral location for tools and materials where devices may be
constructed and tested without appreciably disrupting other
classroom activities. Ideally, it is a separate room with .
space for all necessary supplies and equipment and work
space for the children.' However, it méy be as small as a
corner of the classroom and may contain only a few tools and
supplies. Since the benefits of real problem solving can be
obgained by the students only if they have a means to fol-~
low up their ideas, the availability of a Design Lab can be
a very important asset.

Optimally, the operation of the school's Design Lab
should be such as to make it available to the students when-
ever they-need it. It should be as free as possible from
set scheduling or programming. The students use the Design
Lab to try out their own ideas—~and/or to design, comstruct,
test, and improve many devices initiated by thé&lir responses
to the USMES challenges. While this optimum operation of
;ye Design Lab may not always be possible due to variots

imitations, "hands-on'' activities may take place in the
classroom even though a Design Lap may not be available.

(A detailed discussion of the DeSign Lab can be found in .
Chapter VI of the USMES Guide, whilgy a complete 1list of 'How
To" Cards covering such Design Lab akills as sawing, gluing,
nailing, solderigg, is contained in GChapter IX.)

Work on all USMES challenges is not only sufficientiy
«complex to require the collaboration of the whole classg but
also diverse enough to enable each student to contribute
according to his/her interest and ability. However, it'
should be noted that if fewer thanm ten to twelve students
from the class are carrying out the investigation of a unit
challenge, the extent of their discovery and learning can be
expected to be less than if more members of the class are
igpvolved. While it is possible for a class to work on two
related units at the same time, in many classes the students
progress better with just one.

The amount of time spent each week working on an USMES
challenge is crucial to a successful resolytion of the

’ .

()')
o




LY

Importance of the Challenge

-

préoblem. Each challenge is designed so that the various
investigations’ will take from thirty to forty-five hours,
depending on the age of the children, before some solution
to the problem is found and; some action is taken on the
results of the investigations. Unless sessions are held at
least two or three timessa week, it is difficult for the
children to maintain their interest and momentum and to be-
come involved intemsively with the challenge. The length of
each session depends upon the age level of the children and
the nature of theschallenge. For example, children in the
primary grades may proceed better by working on the challenge
more frequently for shorter periods of time, perhaps fifteen
to twenty minutes, while older children may proceed befter
by working less frequently for much longer periods of time.
Student interest and the overall accomplishments of the
class in finding and implementing solutions to the challenge
indicate when the class's general participation in unit
activities should end. (Premature discontinuance of work
on a specific challenge is often due more to waning interest
on the part of the teacher than to that of the students.)
However, some students may continue work on a voluntary
basis on one problem, while the others begin o identify
possible approaches to another USMES challenge.

Although individual (or group) discovery and student
initiation of investigations is the process in USMES units,
this does not imply the constant encouragement of random
activity. Random activity has an important place in
children's learning, and opportunities for it should be
made avallable at various times. During USMES activities,
however, it 1is believed that children learn to solve real
problems only when their efforts are focused on finding
some solution to the real and practical problem presented
in the USMES challenge. It has been found that students
are motivated to overcome many difficulties and frustrations
in their efforts to achieve the goal of effecting some
change or at least of providing some useful information ;gj
others. Because the children's commitment to finding a
gsolution to the challenge is one of the keys to successful
USMES work, it is extremely important that the challenge be
introduced so that it is accepted by the class as an im~
portant problem to which they are willing to devote a con-
siderable amount of time.

The challenge not only motivates the children by stating
the problem but also provides them with a criterion for
judging their results. This criterion-—-if it works, it's

- right (or if it helps us find an answer to our problem, it's

<4
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: 7, ) . ' a good tﬁing to do)--gives the children's 1deas and reé&lts
a meaning within the context of their goal. Many teachers
P have found this concept to be a valuable stragtegy that not
. only allows the teacher to regspond positively ‘to all o£~the
¢ children's ideas but also helps the children themselves ito
judge the value of their efforts. ‘ ¥
Role of the Teacher With all of jthe above in mind, it oan be said that the .
' i ' teacher's responsibility ih the USMES strategy for open {
classroom activities i8 as fpllows:. ¢ !
) , ’ A
1. Introduce the challenge in a meaningful way :
‘that not only allows the children to relate ‘ .
it to their particular situation but also ’
opens up various avenues of approach.
. 2. Act as a coordinator and collaborator. Assist, .,
= ‘ s, 1ot direct, individuals or groups of students °*
! as they investigate different aspects of the
o problem
3. Hold USMES sessions at least two or three times
a week so that th?children have a chance to be-
! come involved ifi the challenge and carry out
comprehensive investigatioms.
PR . . . ‘u .
4.‘JProvide the tools and supplies necessary for .
initial hands-on work in the classroom or_make ’
arrangements for the children to work in the
! quign Lab.
’ ’ v 5. Be patient in Ietting the children.make their
’ - ' s . , . own mistakes and find theiy own way. Offer
Yo * as$¥stance or point out sources of help for

_specific information (such as the' "How To"
. Cards) only when the children become frustrated
) ’ in their ‘approach to the problem. Conduct
skill sessions as necessary. . ' A

6. Provide frequent opportunities for group reports
- ‘and student exchanges qf ideas in class dis- Ly
cussions. In most cases, studentg will, by -
their own critical examination of the procedures*{
they have used, improve or set .hew directfcne-
in thefr investigations.

. i L8 Rodli
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4 7.7 1f necessary, ask appropriate questions to stim—
£ ulate the students' thinking so that they will
: make more extensive and comprehensive investiga—
tions or analyses of their data.
» 8. Make sure that a sufficient number of students
(usually ten to twelve) are working on the
. challenge so that activities do not become
. fragmented or stall. .

Student success in USMES unit activities is indicated by
the progress they make in finding some solution to the

» challenge, not by following a particular line of investiga—

tion nor by obtaining specified results. The teacher's .

role in the USMES strategy is to proOide a classroom at—

mosphere in which all students can, in their own way,

: ' search out some solution to the challenge. .

USMES in the Total School Program Today many leading educators feel that real problem

. solving (under different names) is an important skill to
. be learned. In this mode of learning particular emphasis
- is pla%ed on developing skills to deal with real problems
rather than the skills needed to obtain '"correct" answers
to contrived problems. Because of this and because of the
interdisciplinary nature of both the problems and the re-
] sultant investigations, USMES is ideal for use as an impor-
‘r, tant part of the elementary school program. Much of the
- ' ‘time normally spent in the class on the traditional ap-

' proaches to math, science, social science, and language
arts skills can be safely assigned to USMES activities. 1In
fact, as much as one-fourth to one-third of the total school

% program might be allotted to work~on USMES challenges.
“Teachers who have worked with USMES for several yegrs have
each succeeding year successfully assigned to USMES activ-
ities the learning of a greater number of traditional
skills. 1In addition, reports have indicated that students
retain for a long time the skills and concepts learned and

. practiced during USMES activities. Therefore, the time
/, normally spent in reinforcing required skills can be greatly
reduced if these skills are learned and practiced in the

. N context of real problem solving.

\: . . Because real problem-solving activities cannot possibly
cover all the skills and concepts in the major subject -
areas, other curricula as well as other learning modes
(such as "lecture method," "individual study topics," or

. , programmed instruction}] need to be used in conjunction with

o t@ . USMES in an optimal educatdon program. However, the other
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' instruction will be enhanced by the skills,lmotivqpioﬁz and

‘4 understanding provided by real problem solving, and, in
gome cases, work on an USMES challenge provides the context
within which the skills and concepts of the major subject
areas find application.

In order for real problem solving taught by USMES to have
an optimal value in the school program, class time should be
apportioned with reason and forethought, and the sequence

-~ of challenges investigated by students during their years in
elementary school should involve them in a variety of skills
and processes. Because all activities are initiated by stu-
dents in response to the challenge, it is imposgible to
state unequivocally which activities will take placg. How-
ever, it is possible to use the documentation of activities
that have taken place in USMES trial classes to schedule in-

. struction on the specific skills and processes required by

the school system. Teachers can postpone the traditional
way of teaching the skills that might come up in work on an
USMES challenge until later in the’ year. At that time stu-
dents can learn the required skills in the usual way if they
have not already learned them during their USMES activities.

These basic skills, processes, and areas of study are
listed in charts and lists contained in each TeEcher Resource
Book. A teacher can use these charts to decide on an over-
N all allocation of class time between USMES and traditional
learning in the major subject disciplines. Examples of in-
dividual skills and processes are also given 'so that the
teachdr can see beforehand which skills a student may en-
counter during the course of his investigations. These
charts and lists may be found in section E.

r

Wdys In Which USMES Differs From Other As the foregoing indicates, USMES differs significantly
Curricula \ from other curricula, Real problem solving develops the
problem-solving ability of students and does it in a way
(learning-by-doing) that leads to a full understanding of
the process. Because of the following differences, some
teacher preparation is necessary. Some teachers may have . -,
been introduced by other projects to several of-the follow- '
- ing new developments in education, but few teachers have
i? integrated all of them into the new style of teaching and
learning that real problem solving invplves.

1. New Area of Learning--Real problem solving is a
new area of learning, not just a new approach or
a new content within an already-defined subject
area. Although many subject-matter curricula

)™
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inclpdi’gﬁmething called problem solving, much of
this problem solving involves contrived problems
8r fragments of a whole situation and does not
require the cognitive skills needed for the in-
vestigation of real and practical problems.
Learning the cognitive strategy required for real
- problem solving is different from other kinds
of learning.

3. 1Interdisciplinary Education--Real problem solv-
ing integrates the disciplines in a natural way;
there is no need to impose a multi-disciplinary
structure. Solving real and practical problems
requires the application of skills, concepts, ¢
and processes from many disciplines. The number
and range of disciplines are unrestricted and
the importance of each is demonstrated in work-
ing toward the sglution of practical problems.

.

3. Student Planning--To learn the process of prob-
lem solving, the students themselves, not the
teacher, must analyze the problem, choose the
variables that should be investigated, search .
out the facts, and~43dge the correctness of the
hypotheses and conclusions. 1In real problem-
solving activities the teacher acts as a

* coordinator and collaborator, not as an
authoritative source of answers.

4. Learning-by-Doing--Learning-by-doing, or discov-
ery learning as it is sometimes called, comes
about naturally in real problem solving since

“the problems tackled by each class have unique
aspects; for example, different lunchrooms or
pedestrian  crossings have different problems
associated with them ard, consequently, unique
solutions. The challenge, as defined in each
situation, provides the focus for the children's
hands-on learning experiences, such as collecting

\ real data; constructing measuring instruments,
scale models, test equipment, etc.; trying their
suggested improvements; and (in some units) pre-
paring reports and presentations of their findings
for the proper authorities.

5. Learning Skills and Concepts as Needed--Skills

and concepts are learned in real problem solving




as the need for them arises in the context

of the work being done, rather than having a
situatipn imposed by the teacher or the text-
book being used. Teachers may direct this
learning when the need for it arises, or stu-
dents may search out informatipn’ themselves
from resources provided.

Group Work--Progress toward a solution to a
real problem usually requires the efforts of
groups of students, not just individual stu-
dents working alone. Although some work may
be done individually, the total group effort
provides good opportunities for division of
labor apd exchange of ideas among the groups
and individual's. The grOuping is flexible

and changes in order to meet the needs of the
different stages of investigation. !

Student Choice--Real problem solving offers
classes the opportunity to work on problems
that are real to them, not just to the adults
who prepare the curriculum. In additionm,
students may choose to investigate particular
aspects\of the problem according to their
interest. The variety of activities ensuing
from the challenge allows each student to

make some contribution towards the solution of
the problem according to his or her ability and
to learn specific skills at a time when he or
she 1s ready for that particular intellectual

structure.
A Y
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B. General Papers on 8chool S8upplies x ’

, 1. OVERVIEW OF ACTIVITIES Although most schools have an established system for
' distributing classroom supplies, situations may arise,in !
Challenge: which students find that the quantities are insufficient or
L that they need other materials not provided by the school . k
Find effective ways to manage and/or : for art or science class or for a special project. This
conserve school supplies. lack of needed supplies may lead to the direct introduction .
of the School Supplies challenge. The challenge may also .
Possible Class Challénges: arise during the study of a specific topic, such as a ) i
science unit on ecology or a social science unit on con- |
Find goﬁd ways to manage school s§rvation. In still other classes, another USMES unit, :
supplies for our class and for such as Manufacturing or Growing Plants, may lead to ‘the :
other students. School Supplies challenge as a result of the children's .
selling their manufactured product or their plants. ;
Establish and maintain a school In some classes students may establish and maintain a )
store to sell supplies to \ school regycling center to provide discarded items for re- 3
| students. use by 'students and teachers. They usually conduct surveys
N N N to assess the demand for particular items and then tally
How can we collect discarded and graph responses on bar graphs or histograms. Requested '
items and make them available items may range from baby food jars, egg cartons, and old
for use by students and T-shirts to carpet and lumber scraps, cardboard, and used
teachers in other classes? . computer paper. While many items can be brought from home,
others often require the students to use both imagination
\ and hard work to find a good source.

After‘gpalyzing the information on requested items,
students often form groups to work on various aspects of
setting up their recycling center. One group may concen-
trate on locating specific supplieg and thus spend time
devising and making announcements to the student body and

- writing and telephoning local businesses and industries.
Another group may be in charge of setting up a suitable
location for the recycling center, perhaps a corner of the
classroom or an unused closet or extra room., They may con-
struct or decorate storage contaipers or they may decide to
build additional shelves or a display case.

As the materials begin to accumulate, the students sort
and categorize them. They may measure particular items,
such as jars or poxes, to describe them more accurately,
and they will often devise an inventory sheet to maintain a
current record of supplies. The children must also decide
how to distribute their collected items, for example, free
use to teachers or to everyone, limited quantities per
class or per person, or an exchange system where items gre ‘ .
swapped for new contriputions. '

A publicity campafgn often announces the opening of the
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recycling center. Students set up a schedule of hours and
workers,, and they may devise simple order forms for their
customers. After initial opening problems are.resolved,
the class then needs to meet only periodically to discuss
any new problems and any suggested improvements. Should
some iteingecome overstocked, the students might hold a
brainstorming session on possible uses and then pass their
ideas on to other students.

Toward the end of the school year the class discusses
what should be done with their remaining inventory, for ex- -
ample, holding a "grand give-away," sponsoring a contest
for the most inventive use of discarded items, or saving
special items for the next school year. Students may make
a final evaluation of their recycling center by analyzing
how many supply needs they were able to fill during the ™
operation of their center.

When students establish a school store to sell supplies,
they participate in many similar activities, such as survey-
ing to determine popular items, finding a suitable location
for the store, sorting materials, devising order forms,
keeping an inventory, scheduling student workers and busi-
ness hours, and advertising. In addition, the class handles
many financial operations, including comparative shopping,
calculating sales price and profit, bookkeeping, making
change, holding a sale day at the end of the school year,
and deciding how to use store profits.

Students who feel that existing school supplies are being
misused may work with school authorities to assess the sup-
ply needs of the classes and to explore methods for more
efficient use of available materials, for example, using a
lower quality paper for practice work or cutting paper in
half for short assignments such as spelling tests. Besides
informing other classes of their suggestions for better
management of supplies, students may also devise and main-
tain inventory records on the quantities and types of
materials distributed to each class or each grade level.
Based on their findings, the students may make recommenda-
tions to school authorities for decreasing waste and for
lowering costs by improving the methods of selecting and
distributing school supplies. A

Although many of these research activities may require
skills and concepts new to the children, there is no need
for preliminary work on these skills and concepts because
the children can learn them when the peed arises. In fact,
children learn more quickly and easily when they see a need
to learn. Consider counting: whereas children usually
learn to count by rote, they can, through USMES, gain a




supplies may provide the teacher with an ideal opportunity
to ask the children what they think can be done to solve
the problems they have identified.

One class of fifth-grade students became involved
’ in the School Supplies challenge when they en-
countered a shortage of materials needed to conduct
science experiments. While considering possible
ways to remedy the situation, several students sug-
gested bringing needed eye droppers and bottles
- from home. This led to a discussion of other dis-
) carded items that would be useful at school and then
to the introduction of the challenge-~"Find ways to
collect and distribute discarded items for use by
students and teachers.” The class collected re~
2 Vg usable materials, such as magazines, old T-shirts,
crayons, bottles, and plastic containers, and dis-
tributed them to the school through their "Room 5
Supply House.”

combined class of fifth~ and sixth-graders noted

hat all their crayons were too short to use.

When they tried to obtain additional supplies
from the office, they were told that all classroom
supplies had been issued in September and that no
more were available. One student then proposed
that the class set up & classroom store sell
needed supplies. During a class discussion of the
suggestion, the other children readily accepted the
idea and decided that students in other classes
might also find the services of a school supplies
store useful. After conducting a survey to deter-
migde the demand for the store and the types of
jfems needed, the class secured administration
pproval, purchased a basic inventory, designed

nd constructed a sales booth, and opened "The
School Supply Shop" for business.

o

A School Supplies challenge may arise from the children's
work on another USMES unit. For example, a class working on
a Using Free Time challenge may find that additional sup-~
plies are needed for making games or for setting up an arts
and crafts center. They may decide to collect discarded
items for a particular use and then ‘expand their operations
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2, CLASSROOM STRATEGY FOR
SCHOOL SUPPLIES

The Process of Introducing the
Challenge

‘l -7
\

better understanding of counting by learning or practicing
it within real contexts. In working on a School Supplies
challenge, children also learn and practice graphing,
measuring, working with decimals, and dividing. - Although
dividing seems necessary to compare fractions or ratios,
primary children can make comparisons graphically; sets of
data can also be compared graphically or by subtracting
medians -(half-way values). Furthermore, instead of using
division to make scale drawings, younger children can con-
vert their measurements to spaces on graph paper. Division
may be introduced during cdlculation of percentages,
averages, or unit costs:

v

Each USMES unit 1is centered on a challenge-—a statement
that says, "Solve this problem." The success br failure of
the unit depends l3rgely on (1) the relevance of the prob-
lem for the studengs and (2) the protess by which they de-
fine and accept thq challenge. If the children see the
problem as a real One, they will be committed to finding a
solution; they will have a focus and purpose for their ac~’
tivities. If the students do not think the problem affects
them, their attempts at finding solutiomns will likely be

\disjo nted and cursory.

The School Supplies challenge——"Find effective ways to
manage and/or conserve school supplies''--is general enough
to apply to many situations. Students in different classes
define and reword the challenge to fit the particular prob-
lems of their school and thus arrive at a specific class
challenge. For example, some classes have restated the
challenge in terms of establishing a school store to sell
supplies, while others have concentrated on setting up a
distribution center for recycling discarded materials.

Given that a problem exists, how can a teacher, without
being directive, help the students identify the .challenge
that they will work on as a group? There is no set method
because of variations among teachers, classes, and schools
and among the USMES units themselves. However, USMES teach-
ers have found that certain general techniques in introduc-
ing the challenge are helpful.

One such technique is to turn a discussion of some recent
event toward a related School Supplies challenge. For ex-
ample, a discussion about a shortage of needed school

v
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; . challenge is chosen. .
f Classroom experience has.shown that children's progress
‘ on a School Supplies challenge may be poor if the teacher -
and students do not reach a common understanding of what the
challenge.is before beginning work on it. Having no shared
focus for théir work, the children will lack the motivation
inherent in working together to solve a real problems As a _ |
& result, they may quickly lose interest. -

A similar situation occurs if the teacher, rather than
ensuring that the children have agreed upon a challenge,
merely assigns a series of activities. Although the teacher
may see how these activities relate to an overall goal, the
children may not.

v

v X teacher in one sixth-grade class issued a
Sc Supplies challenge at the beginning of
the School year when there was no shortage of

ular supplies and ngispecial need for par-

cular items not provied by the school. Be-
cause the children saw Ho real problem, they
made only half-hearted attempts to scrounge
N extra supplies. In trying to compensate for
the students' lack of enthusiasm, the teacher o
. became more directiVe, even telling the stu- % .
. dents to conduct surveys and keep an inventof@
of their items. The children became bored
with the work, which had no meaning for them, .
and the unit was eventually discontinued.

o | S . e
These problems can be avoided if the teacher issues the
challenge at a time when the students have ,encountered a
need for- additional supplies or when a supplies problem
. surfaces naturally Qinng a class discg?sion. ’ P
-

-~ L~
Initial Work on the Challenge Once a class has decided to work on’a School Subpl;es
challenge, USMES sessions should be held several times & d
week, but they need.not be rigidly scheduled. When sessions
are held after lopg intervals, students often have diffi-
culty remembering exactly where they were in their inyesti-
- gations and their momentum diminishes. .
During the initial session, students often list schodl
supplies that could be befter managed or recycled or Bug- -
. plies that they could sell in their store. Sometimes
g class will intermix ;3e two lists. By combining simila
types of materials apd by focusing on only one aspect o
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by organizing and maintaining a materials distribution cen-
ter for the entire school. Similarly, a Manufacturing or
Growing Plants challenge might develop into a school sup-
plies store should the class decide to expand their sales
of the manufactured item or plants. ‘

When children working on another USMES challenge encoun-
ter a problem that leads to a School Supplies challenge,
one group of children may begin work on this second chal-
lenge while "4nother continues on the first. However, there
should be at least ten or twelve students working on any one
challenge; otherwise, the children's work may be fragmented

or superficial ofNQ%é break dowﬂ:iompletely.

The -School Suppliés challenge may also evolve during a i
discussion of a specific topic being studied by the class.
For example, conservation of resources can be a natural
lead-in to the recycling aspect of School Supplies and a

discussion vf.how the students can participate in conserv-
ing resources.

After studying a social Fcience topic on the

- conservation of their state's natural resources,
an eighth-grade class began 1investigating ways
they could help the conservation effort by bet-
ter management of their school resources. The
students scroungyed discarded materials from home
and from local industries, and,they obtained
permission to convert a large, unused closet
into the housing for their "Hilsman Rpcycling
rlant.” The class also sponsored a school-wide
book exchangye as an additional activity directed
towards reusing‘materials.

Sometimes the discussiun of a broad problem may encompass
the challenges of several related units. For example, a
dikcussion of a current student concern, such as raising
money for a class field trip, could lead to School Supplies,
Manufacturing, Soft Drink Design, or Growing Plants, de-
pending on thc children's focus.

An experienced USMES teacher is usually willing to have
the children work on any one of the several challenges that
may arise during the discussion of a broad problem. While
this approach gives the children the opportunity to select
the challenge they are most interested in investigating, it
does place on the teacher the additional responsibility of
being prepared to act as a resource person for whichever

. )y
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specific procedures, the teacher asks open-ended questions
that stimulate the students to think more comprehensively
and creatively about their work. For example, instead of
telling the children that they should devise an inventory
form to keep track of their supplies, the teacher might ask
how they will know when to restock their supplies. Ex-
amples of other nondirective, thought-provoking-questions
are given at the end of this section.

Also, the teacher may refer students to those "How To"
Cards relating to specific skills, such as graphing, when
they are .needed for their School Supplies activities. If
mny students, or even the entire class, need help in par-
ticular areas, such as taking a survey or finding averages,
the teacher should conduct skill sessions. (Background
Papers on topics relating to School Supplies activities may
be helpful for teachers.)

USMES teachers can also assist students by making it
possible for tﬁem to carry out tasks involving hands-on
activities. If the children need to collect data outside
their classroom--at local stores or in other classrooms--
the teacher can help with scheduling and supervision. If
the children's tasks require them to design and construct
items, such as a collection bin or display case, the
teacher should make sure that they have access to a Design
Lab--any collection of tools and materials kept in a :
central location (in part of the classroom, on a portable '
cart, or in a separate room). A more detailed description
of the Design Lab may be found in the USMES Guide. -

Valuable as it is, a Design Lab is not necessary to begin
work on School Supplies. The Design Lab is used only when
needed, and, depending on the investigations chosen by the

children, the need may not arise at all.

One class of fifth-graders worked successfully ’
on the School Supplies challenge without the use
of a Design Lab. The students initially secured
permission to convert an unused room into an
area for their recycling center; however, an
increased enrollment at school made the room un-
available for their use. Consequently, the

students set up the storage area for their

supplies within their classroom. They scrounged

extra free-standing lockers and a two-sided

bookcase from the school and carefully labeled o

all the compartments and shelves according to |

the contents. i) ' |
v/
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Refocusing on the Challenge
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the School Supplies problem, the class can arrive at a
manageable challenge. If the students try to tackle too
many problems at once, their investigations will be super-
ficial. -

Next the children often suggest and categorize various
tasks needed to complete their goals, and they set prior- -+
{ties for these activities, most of which are carried odut
by students working in small groups.

As various groups complete their work, their members
join other groups or form new groups to work on additional
tasks. However, if too mdny groups are formed, work om the
challenge can become fragmented. The teacher finds it
impossible to be aware of the progress and problems of each
group; in addition, the small number of students in each .
group lessens the chance of varied input and interaction.

As a class Works on a School Supplies challenge, the
children's attention should, from time to time, be re-
focused on that challenge so that they do not lose sight of
their overall goal. Teachers usually find it helpful to
hold periodic class discussions that include group reports.
Such sessions help the students réview what they have
accomplished and what they still need to do to find some =,
solution to their supplies problem. These discussions also '
provide an opportunity for students to evaluate thelr own
work and to exchange ideas with their classmates. Without
these sessions, there is a strong posgibility that the
children's efforts will overlap unnecessarily.

]

In one class the thirty-seven students divided
into eight groups to set up their school store. -
The teacher acted almost totally as an observer
and neglected to ask the students what they were
doing in their groups or even what they planned
to do. Because the students had only a long-
range goal to open a school store but no
priorities for their intermediate tasks, there
was much floundering. Students in some groups
started working ipdependently and there was

- little sharing of ideas. ;o

When children try to decide on solutions before collect-
ing and analyzing enough data or when they encounter
difficulties during their investigations, an USMES teacher
helps out. Instead of giving aﬁsg8

|
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PRIMARY GRADES
ey
’ » LV Vi
ERIC A
WJ:EEE 4

21

An eighth-grade class converted an unused closet
Into the housing for their distribution center.
The students completed all their work, including
the construction of a table from s&rap lumber,
without the use a. Design Lab. Once their
center start peration, the class also sponqored
a school-wid exchange with work on all ad-
vertising notices aRd other needed materials being
completed in the cla¥sroom.

To carry out constructidn activities in schools without
Design Labs, students may skrounge or borrow tools and sup-
plies from parents, local bukinesses, or other members of
the community. The extent fo which any Design Lab 1is used
varies with different cl es because the children them-
selves determine the dikection of the School Supplies in-
vestigations.

Student eskivities on a School Supplies challenge
generally continue until the children feel that they have
reached 'an adequate solution to their supplies problem.
Often the unit will continue until the end of the school .
year, especially if the class is operating a school store.
or recycling center. Once either has been set up and is
running smoothly, the students may find that their major ’
tasks have been at least temporarily completed. They may
choose to have rotating groups of volunteers take turns as
managers who are responsille for ongoing activities, such as
scheduling workers, publicity, inventory control, and book-
keeping. Periodic reports to the class provide a time for
acting on decisfons that need to be made by everyone. As
particular problems arise, the class may become .involved
in related USMES challenges, for example, Consumer Research,
Advertising, or Manufacturing. ’

Primary children may encounter a variety pf problems
with their supplies which cap lead to the introduction of a
School Supplies cﬁéllenge. A letter from the principal
asking classes to conserve materials or an actual lack of
specific supplies may prompt primary children to scrounge
recyclable items or to obtain and sell needed items to
other students. The problem may be even more basic, as
exemplified by the second-grade class whose greatest
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supply problem was keeping track of the supplies the chil-
dren already had.

Although more than one problem may be identified, primary
children will usually make more progress if they are active-
ly working on only one School Supplies challenge at a time.
For example, the second graders who kept losing their sup-
plies, investigated the beBt location for a classroom ’
Lost-and-Found box. When their major tasks were completed
and they were simply collecting data on the popularity of
various box locationms, the students then focused their
attention on another supplies problem that had developed,

a lack of math folders.

Often during work on the challenge, the students may
decide to take a simple survey to determine whether the
problem is real to other students or to ascertain prefer-
ences for particular supplies. The survey may be a simple
checklist of needed supplies or a list of questions with
yes/no answers. One group of second graders devised a
preference survey with open-ended questions. Realizing
that the students were likely to encounter dig?iculties
with so many responses, the teacher asked how many answers
might be received for each question. In discussing the
inquiry, the children soon realized that a checklist of
possible answers would make their tallying much easier.

Counting skills are learned and practiced as students
tally survey votes or perhaps numbers of supplies in their
inventory. The second-grade class began tallying their
survey of suggested locations for a Lost-and-Found box by
listing each location %nd underneath it, the names of the
children suggesting it. The teacher led a discussion on
tallying data, asking the children to consider the exact
information they needed. After some S%bate, one child
suggested substituting the names with”lines (1.e., tally
marks) which would indicate the number of votes for each
location. ‘

One class of first graders learned that taking an inven-
tory was counting the number of each recycled item they
had collected as "Beautiful Junk.'" -The children listed the
name of each item, e.g., egg carton, gallon milk jug, paper
bags, and the quantity. Using a large supply of plastic
chips, the teacher gave a skill session on estimation, and
the children later checked their estimates by counting out
the exact number of chips.

Learning how to count money and make change is an impor-
tant skill practiced by primary classes who sell supplies
to other students. Hands-on experience with money gives
the children a good opportunity to put their addition and
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gsubtraction skills to practical use. They may begin by A
categorizing like coins and then learn about equivalents, '
progressing from simple problems such as one dime equals.: -
two nickels equals ten pennies, to more complicated compur ‘ ‘
' e tations. < . |
USMEi‘peachers have found that even students with limited {
skills #Pe able to make price calculations that are accurate |
enough for thei% purposes. For example, rather than using
. v ' division to find the unit cost of 30 pencil erasers selling
- ) for. $1.00, the children could separate 100 pennies into 30
' piles and find that each eraser costs 3¢ $lus. If _the stu-
dents are t g to compare the pieces of ,different sizes
or weights %e same item, they can be taught how %o con-
struct slope grams. *

Graphing is-a simple activity for the children to learm,
especially the "stack 'em" graph. _For example, numbers of
supplies or votes on a survey can be tallied by stacking an

-~ ' appropriate number of blocks, with a separate color repre-

. \ senting each item. Later, the teacher can explain how to
make bar graphs on paper by comparing the spaces on the ‘
graph paper with the blocks stacked by the children.

¢ Working with various types, . shapes, and sizes of contain—

ers often leads primary children to discussions of measure-
ment. Just what does "dozen'' mean on an egg carfon? How
many quart milk cartons will fill a gallon milk Jug? These &
and other similar questions were explored by the first
graders who took an inventory of their "Beautiful Junk."
Students in the second-grade class used rulers to measure
the exact size of the math folders they comstructed.

Yoyng children practice language arts skills when they
report to the class on what they have done, make inventory :
sheets, and devise and administer surveys. Both communica- .
tion skills and artistic talent are practiced as the chil- N
dren conduct publicity campaigns with their notes, posters,
and announcements promoting the use or purchase of their ’
supplies. '

. 4. FLOW CHART The following flow chart presents some of the student !
activities--discussions, observations, calculations, con-
structions--that may occur during work on a School Supplies
challenge. Because each class will choose its own approach
to the challenge, the sequences of events given here repre-

L \ 1 9 sent only a few of the many possible variations. Further-
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more, no one class is egpqcted to undértake all the activi-
ties listed. , >

The flow chart is not a lesson plan and should not be
used as one. Instead, it illustrates,how comprehensive in-
vestigations evolve from the students' discussion of a
School Supplies problem. :
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| Challenge: Find effective ways to manage and/or conserve school supplies.

Optional USMES Units: e Manufacturing ® Classroom Management Science topic
Preliminary ® Growing Plants ® Soft Drink Design on recycling,
Activities: ® Consumer Research ® Design Lab Design conservation
® Using Free Time -
——— [ J— _1
Possible Class Discussion: What can we do about securing needed supplies or finding an outlet
Student for our products? What supplies are needed: Who might be interested in using these

Activities: | supplies? How can we prove there is a shortage of supplies or a need for better
management of supplies?

* +
Data Collection: Devising, carrying out Datggégllection: Working with schopl
school survey to detefmine types and S~ authorities, e.g., principal, to deter-
quantities of supplies needed by other mine types and quantities of supplies .
.students and teachers. - provided by school.
¢ *
Data Representation: Tallying data. Making ,
bar graphs, line charts, histograms.
3

Class Discussion: Discussion and analysis of collected data. Identification of
desired changes in distribution, management, or source.of school supplies. Deciding

on priorities for change and working on a particular aspect, e.g., school store to sell
supplies, distribution center providing discarded items for reuse, or working with
school authorities to determine better methods of managing supplies provided by school.

School Store. Distribution center’ Working with school
(See Flow Chart\e.) for recycled supplies. authorities on management
(See Flow Chart B.) of existing supplies. ,
(See Flow Chart C.) .
—3

Clags Discussion: Final evaluation of class efforts at managing and/or
conserving school supplies.

-— - —

Optiohal USMES Uniits: e Advertising ® Designing for Human Proportions
Follow-Up ® (Consumer Research @ Classroom Management
Activities: ® Manufacturing w8 o Using Free Time

A -
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. FLOW CHART A . ;
T, ) . School Store ?
' Class Discussion: Brainstorming sources of supplies and ways,to obtain funds to purchase basic . i
inventory for store. Deciding on course of action to be undertaken and obtaining permission ‘
from school authorities. Organization into groups. : )
¥

Data Collection: Preliminary research to determine cost of supplies needed for :
basic inventory. Comparative shopping using catalogs, local supply offices. \ B

» ‘ - i

. . Data Representation: Making slope diagraﬁﬁ’to compare prices and determine i
' : source of "best buys."

¢ z : " :
Obtaining loan from student government,.| Sponsoring a money-making activity, e.g., bake sale,
P.T.A., 8chool office, or other source. garage sale, car wash, school carnival. ‘
) ' 1 1 1
, Advertising Financial. %gheduling,date, workers;
campaign. committee.} {planning final details.
" I 3 }
- , Claas Discussion: Reporting on available funds. Class decisions on quantities of supplies to .
order, considering survey data on student needs, budget restrictions, and plans for payment (e.g., :
' prepaid order, 30-day billing period). Planning how store will be run, advertising, physical setup.
Ordering priorities of tasks to be done. Organization into groups. -
? Purchasing supplies: Designing, constructing
Devising inven- opening bank account, gales booth, display
) Advertising. tory sheet, filling out order forms, case, security system, Scheduling workers
§ charts for -~ figuring cost per unit, money box. and business hours.
recording sales. figuring profit, ¥
researching to determine Making flow diagram ~*
' . whether store must charge of school store area.
‘ sales tax. ' ‘ ‘
‘11"Grand'0pening" of school store.1F* S;
¥ N .

Class Discussion: Periodic evéTﬁa;;on of school store operation. Reports on number of customers,
financial transactions, any problems encountered. Recommendat{ons for improvements. Deciding I
whether to add additional supplies to inventory. '

9
Continued sale of supplies.
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Displaying data on| [Keeping inventory to Developing adverQising Data Collection: Handling
cumulative graphs."‘determine when re- gimmicks to stimulate Comparing predicted| | customer
ordering supplies is| | sales (e.g., discount and actual number complaints.
necessary. days for certain items,| of sales, number y
free order to every of customers.
‘ l tenth customer).
A

Class Discussion: Deciding what to do with school store inventory at end of year (e.g.,
close-out sale, auction). Deciding how profits will be spent.

(Return to main flow chart.)

r-“,J
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. FLOW CHART B
Distribution Center
Class Discussion: Brainstorming ways to collect discarded materials. Preliminary
discussion of ways to make materials available to other students and teachers.
Ordering priorities. Organization int%,groupa. .
" ] T 3 )
Bringing reusable Asking local pusinesses by -1Asking other students,
items from home. ~ telephone or letter for neighbors for discarded
. scrap materials. materials.
7 J <
Setting up a collection center in classroom or unused area of Sorting, categorizing, counting
school. Measuring space, size of materials. Designing, con- collected items.
structing, decorating storage containers.
— % l
Class Discussion: Reports on quantities of items collected, storage area arrangements.
Discussion of ways to distribute materials, -opeming of supply center. Organization into groups.
® ¥ - S— i —
Devising Publicity campaign Scheduling business Making flow Devising inventory sheet
order promoting use of hours and workers. diagram of to determine when restocking
forms. disttibution center supply area.} -} of materials is necessary,

{

and discarded
materials

|

L

r3

40pening of distribution center,}
r "N

Class Discussion:

Periodic evaluation of operation of supply center.
improvements. Discussion of ways to stimulate use of materials.

Recommendations for

w w—

]

-

)

to

Expanding distribution

include other schools.

Making suggestions to other people on. ways
they can reuse discarded materials.

for the school.

Sponsoring a book exchange

— R

Class Dlscussion:

+
Deciding what to do with leftover supplies at end of school year. .

¢

(Return to main flow chart.’)




FLOW CHART C -

Management of School Supplies

Class Discussion: Décidihg on additional data needed." Ordefing priorities.
Organization into groups.

= 3

Contacting school personnel for permission to investigate the ordering
and distribution of school materials.

A

x

) 1

Data Collection: Devising
inventory sheet to deter-
mine quantd¢ties and types
of materials* distributed
to each class, each grade.

i

Data Representation: Dis- |
playing results on bar
graphs, histograms, cumula-
btive graphs. Displaying, -
several sets of data on

Data Collection:Q’Devising
inventory sheet to deter-
mine use of materials for
subject areas (e.g., math,
language arts) and use of
materials within subject
area (e.g., practice work,

| work to be kept in files)

for sample classes.

Data Collection: Re-

searaﬁing methods
school uses to obtain
supplies.

& v

Data Representation:

’ ‘ -~

one graph

Data Representation: Dis-
playing data on bar graphs,

Displaying data on
bar graphs, slope
diagrams to compare
costs from various
sources.

Ppata Collection: Con-
ducting tests on
various brands of
school supplies to de-
termine if supplies
purchased by school
are "best buys" in
terms of quality and
price. ¢

> ¥

histograms, scatter grgphs.

« ¥

Data Collection: Collecting waste
paper from sample classes to de-
termine amount of paper discarded
(/7 [for various grade levels and
subject areas. .

RS -~ -
Data Representation: Displaying R
. results on bar graphs, histograms, -3 . '
R scatter graphs. ) .
 §

Data Representation:
Displaying test re-
sults on bar grapls,
histograms.

of further data required.

Class Discussid: Group reﬁbrts. Analyzing, comparing, and correlating data. Discussion

AN
\ ¢

%

¥

Making cumulative graphs to assess
total amount -of supplies used by
each c¢lass, each grade level.

| .
Data Collectidn: Devising, conducting a preference
survey to determine types and/or brands of supplies

preferred by classes.’

[ 2

Data Representation:. Displayiﬂg survey results on

bar graphs, histograms.

Y
/ o
¥
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Class Discussion: Group reports. Analyzing, comparing, and correlating data.
Discussion of recommendations to be made to school authorities about purchase and
distribution of supplies and to classes about use of supplies.

¥ 7 K <
Preparing, presenting Preparing, presenting Collecting, distr{buting
recommendations to recommendations to reusable paper (e.g., dittoed
school authorities. classes. only on one side) to classes.
L | l |
(Return to main flow chart.) R
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A COMPOSITE LOG*

This hypothetical account of an
intermediate-level class describes
many of the activities and discus-

- sions mentioned in the flow charts.
- This composite log .shows.only one

of the many progressions of events
that might develop as'a class in-
vestigates the School Supplies *
challenge. Documented events

from actual classes are itali-
c1zed and set apart from the

text.’ )

“

*Written by USMES staff - o P

: 31

At the beginning of the school year a combination fourth/.
fifth/sixth-grade class is involved in a discussion of the

 various things the children had particulatly enjoyed about

their summer vacation. Several of the girls mention that ,
they had worked with their scout- troop to start a recycling :
center for the community. They enlist the support of the
students and their parents to help keep the center operating
during the school year. -
The class ‘is soon debating the meaning of recycle. Sev-
eral students feel that recycling doesn't necessarily mean

that items are used again for their original purpose. One

boy explains that old jars can be used for mixing paint in

art class or for storing nails in the Design Lab; -he feels .

that this, too, is recycling. His examples inspire other Co
students to think of things that are narmally discarded

which céuld be reused at school, and a lively discussion is.

soon underway. The'teachér finds this an ideal time to in-

troduce the challenge, '"Develop a recycling system to pro—

vide school materials for use by teachers and students." | .

’
”

An eighth-grade class in Athens, Georgia, became
involved in the Sthool Supplies challenge while ,
they were studying a social sciéncefopic on the . o
conservation of natural resources in their state. ‘

The students discussed various ways -they could

help the conservation effort, atd theg eventually

focused on two major act1vit1es.ﬁ (1) organizing

and ma1nta1n1ng a school, recycling plant to pro- ‘ ) }

vide, d1scarded items for reuse’ by teachers and - ’ ) ;
students; (2) sponsoring a school-wide book ex- ' _ .o ‘
change for trading books or buying donated books o . C
at a low price. (See log by Sherzry Malone.) ‘

Ih response to 3 diséussion about what theg could R ' ;e
do to help supply schoél needs,. a s1xth-grade class o
, in Ganado, Arigona, decided to work on two prob-
\, lems:- (1) setting up and rupping a school store
and (2) providing a .playground equipment rental
service for the school. (From log by Sara Keeney.)

/ T
/




The students are very excited over the prospect of set-
ting up their own recycling center. Together they compile
the following list of reusable items which they feel they

' cardboard boxes ) jars, bottles ‘

could supply to students and teachers: .
plastic milk jugs old T-shirts
yarn, string - egg cartons
partially used paper butter tubs ’
popsicle sticks , paper bags ’
* scrap paper newspapers
telephone books styrofoam trays
dish liquid contajners " . buttons
magazines, books scrap fabric:
rubber bands pencils
broken'craypns . tin cans
old candles cardboard cylinders

-

A class of sixth graders in Boulder, Colorado,
decided to exband their school store operation by
including a recycling bin. The students agreed
that because primary classes were more likely to
have frequent uses for discarded items, eight
"exchange" students would spend a day with first-
grade classes and record the types of recyclable
items they used. Reports were later given to

the entire class and included an interview with
one primary teacher on the types of materials
she could use. (See log by John Limon.)

When an extensive list has been placed on the board, the
teacher asks, "Suppose we start collecting these things,
and we have 200 egg cartons, but nobody wants egg cartons.
How can we find out before we collect a large quantity of
egg cartons whether people will really want them?" The
children realize that they ought to ask the teachers about
the need for the items they have listed, Qnd they decide
to conduct a survey.

A fifth-grade class in Monterey, California, de-
cided to scrounge old medicine droppers from home
so that everyone would have the necessary equip-
ment to conduct individual science experiments.

The students also discussed other discarded items

%)
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that could be used at school, and they decided 'to
set up a recycling center. To determine what
materials to collect, the class devised and dittoed
a survey letter which they distributed to all
teachers at their school. (From log by

& william Kucher'.)

As the students are discussing the survey format, one of
the boys asks, "How will we know how many of something a
teacher might want if there is just a check next to 1t?"
Another student adds that the teachers might not know the
exact quantity until they actually need something for class.
After further discussion the students decide to list sev-
eral ranges of numbers beside each item and ask the teachers
to/choose one range.

The children then work in three groups. One group con-
tinues refining the survey format. They decide that they
don't want to store a large quantity of items that won't be
used until a much later date, and so they include a January
deadline. After several other minor revisions, they care-
fully copy the format shown in Figure B5-1 on a ditto
master.

The other two groups prepare for the distribution of the
survey. One group obtains a teacher list from the office,
while the other drafts a letter to accompany the survey,
explainiﬁg the recycling plans of the class.

One group from the Ganado class decided to survey
the other classes in the school about their pref-
erences for items to be sold. They listed eight

items with approximate prices for each on a ditto

master and ran off enough copies for the school. o

After practicing in their own class, they con-
ducted their survey in the other classes. When
the replies came back, they tallied the results
and made bar graphs of their data. (From log
by Sara Keeney.)

In February, when a combination fifth/sixth grade
class in Lansing, Michigan, discovered that all
supplies provided by the school had been dis-

tributed in September, they set up a school store

to sell supplies to other students. To determine
which supplies were most needed, the class decided £, *

* N




to conduct a survey asking students to check the
items they would like the store to sell. After a
trial run of the survey, the students realized
that revisions were needed so that the results
would provide more data on the items that cus-
tomers not only liked but would actually purchase.
The directions were rewirtten to ask students to
mark in order of their preference the first three

' supplies they would pruchase with fifty cents.

(From log by Elnora Martin.)

In Boulder, Colorado, a fifth-grade class decided
that if their school store were to get the business
they wanted, they would need to sell items that
were both popular and acceptable to students,
teachers, and parents. The students devised a
separate survey format for each of the three
groups:

1. Students in each class listed suggestions
and then voted for the top ten choices.

2. Teachers were asked to check appropriate
items from a list of twenty-three possi-
bilities provided on the survey.

3. Parents listed five items which they felt
would be acceptable for their children to
purchase. (See log by .Margaret Hartzler
and Kathleen Schultz.)

The surveys are distributed and returned promptly by most
of the teachers; a few teachers are personally reminded, and
soon all the surveys are ready to be tallied.
immediately discover that they cannot simply add a column
of numbers to get a total estimate far each item because
the answers are in ranges. Some students feel that the
survey is useless, and there is much discussion about what
to do with all the numbers. Finally, one of the girls
solves the problem. She suggests that each item have two
tallies, one for the lower numbers in the ranges checked
and another for the higher numbers

The fifth-grade class jn Boulder tallied each of
the three surveys and displayed the results on
separate bar graphs. When the students decided

The students
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to compile all their survey data, they realized
that one vote did not represent the same number of
people on each survey; for example, in the class
syrvey, one vote represented an entire class). To
solve this problem, the students found the average
class size (twenty-six students) and then con-
verted the class survey votes into individual
votes. The total tally was depicted on a bar
graph and used by the students to decide on both
the items and the quantities to order for the
basic inventory of their school store. (See log
by Margaret Hartzler and Kathleen Schultz.)

As the numbers are totaled on a master list, the children
began eagerly trying to pick out the most requested items.

" When the teacher asks whether anyone knows of a simple way

to make a picture of their data, several children immediate-
ly respond, "Make a graph." However, because many of the
students are unfamiliar with graphing, the teacher conducts
a brief skill session using the overhead projector and the
set of "How To" Cards, "How to Make a Bar Graph Picture of
Your Data."

The Lansing class tallied the survey votes from
115 students and displayed the results on a bar
graph. From this data the students decided that
their store inventory should definitely include
folders, pencils, erasers, markers, notebooks,
crayons, and a small quantity of pens. (From log
by Elnora Martin.)

The class next discusses that their bar graphs will re-
quire a slight variation because each item has a range of
numbers. One girl, who has had prior experience in graph-
ing, suggests using one color for the bottom end of the
range and then continuing the bar with another color.
gives a quick demonstration at the chalkboard, and the
children then make bar graphs similar to the one shown in
Figure B5-2,

With the graphs completed, the class begins to analyze
the data. '"By looking at our graphs, we'll know to collect
how many butter tubs?" the teacher asks.

"At least 150," replies one of the boys, "and maybe
200."

She

it
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"That's right," says the teacher. "We can look at the
graphs and tell the least, or minimum, number we will
probably need and also the most, or maximum, number.”

"But what happeng," interjects a student, "if we collect
150 tubs and then some teacher wants the maximum amount ‘
in the column he checked and not the minimum. Then, even
if everybody else wants the minimum, we still won't have
enough."

The other children realize tfe potential problem of
undersupply if they collect only the minimum amount shown
on the graphs. Another student adds that similarly, over-
supply could be a problem if all the teachers should request
only the minimum amount.

Various solutions are discussed, and finally the class
agrees to collect the minimum amount "plus some, just to be
safe." The children reason that they will be able to fill
at least all minimum orders and also some additional ones.
And they agree that if the supply of any one item begins
to dwindle, they can then collect up to the maximum amount,
or enough to fill potential orders.

Later the class lists the activities they will need to
complete before opening their distribution center. They
categorize the tasks into three major areas and decide to {
work in three groups accordingly:

(1) Collection Group: Find out where to get
supplies and start collecting.

(2) Location Group: Decide where the distribu-
tion center will be located and get it é&g
set up.

(3) Distributiom éroup: Figure out best ways
to distribute materials and to let everybody
know about what's available.

The activities of the thfee groups are described in the
following paragraphs.

Collection Group

Members of this group first hold a brainstorming session
to think of as many sources of discarded items as they can.
They readily agree that not only their classmates but also
| their schoolmates and other teachers and faculty members

will probably bring many items. Some parents might bé able

; ' to contribute materials from where they work, and one boy,
suggests looking for stores and businesses listed in the

ERIC ,
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Yellow Pages. Ambther student says that posters asking

for donations of reusable materials could be placed in store
windows and that way they could reach many people in the
community, '

One group of students in the Lansing class de-
cided to find the lowest prices of the supplies
on their inventory list by conducting a tele-
phone survey of local stores. So that they
would remember all the information, they made a
data collection sheet with spaces for the store
name, address, telephone number,'and the person
with whom they spoke, plus columns for brands,

\’;7 quantities, and prices of the school supplies.
The data collection sheet later provided the
students with a simple means of comparing their
‘data. (From log by Elnora Martin.)

!
The Collection Group then decides on the priorities of
their tasks and makes the following list:

1., Write letters to parents in our class
explaining our scrounging and asking for
their help.

2. Write letters to businesses and industries
asking for free samples, overruns, and
discards.

3. Make posters for school.

4, Make posters for local stores.

5. Make 1lists of "Do Bring" and "Don't Bring"
for our classroom and for the distribution
center.

Group members then decide to work on one of two major areas,
letters or posters. .

The letters to parents are quickly written, revised, and
dittoed. The children spend more time composing the letters
to businesses and industries. While several girls are in-
corporating suggested improvements into a final draft, the
other group members begin listing requested items and types
of businesses that might provide them. They combine the
following 1list and then use the Yellow. Pages to find nearby
businesses:

37
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. offered plywood sheets, carpet scraps, and

-

textile mill (for thread, buttons, material scraps,
carpet scraps and'spools)

.paint/wallpaper and decorating shops (for old wall-

paper bdoks, paint cans, old paint brushes and
fabric swatches)

grocery stores (for wooden crates, candboard boxes,
paper bags)

glass shop (for Plexiglass, glass, .and screen scrapsg)

building supply companies (for ‘scrap lumber, nails,,
cemént blocks, bricks, linoléum, tile)

beauty salon (for plahtic(SQEtles, glass jars)

of fice supply businesses (for various sizes of boxes)

fabric store (for fabric swatches, remnants, ribbons)

L3

The élass in Lansing compared information on their
data collection sheets and dlscovered that a local
discount store offered the supplles they needed'

at the lowest pr%ces. Because the students

needed parental pérmission fo go there on a

shopping trip and also tq visit other school

stores in the district, a committee was formed -3
to draft a letter. The group members incor-

porated the things about their proposed trips

which they felt would most interest parents:

what: the class was working on, why the trips

were needed, and what skills the students would

learn and use. Whédn the draft was completed,

the group consulted with the intern teacher, - !
whor made a few suggestions and then typed the

letter for them.. (From log by Elnora Martin.)

A group of students from the Athens class

scrounged discarded items from several local .
industries. First, they used the Yellow Pages ;
fto select twenty-five companies which might be

able to supply overruns or discards. Then ’

they composed and mailed a form 1etter explain-

ing the class activities, and they enclosed a

1igt of Jitems which they could use and also a

stamped, se1f>addressed postcard. Unfortunate-

ly, few industries replied, but those that did

string? «(Seé log by Sherry Maloniﬁﬂ

-
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The group members who are working on posters first con-
sult wit® the class to decide on a name for the distribution
center 80 that they can include it on their signs. After
much deliberation the students finally agree on "Over and
Over" Recycling Company, or "0 & 0," for short.

The Collection Group then uses a map of the school to
figure out poster locations and quantities. In keeping
with their challenge to reuse items, the students scrounge
used oaktag that has one clean side. Other posters are
made from old newspapers with letters cut out from scrap
construction paper.

The Advertising Group for the school-wide book
exchange in Athens used discarded paper to make
leaflets, flyers, and posters. Classroom signs
were dittoed on used typing paper that had one
clean side. To make 900 leaflets, one for each
student in school, the group typed five messages
per page and then cut them apart. When the
supply of used typing paper was depleted, the
students resorted to scrounging reusable note-
book paper from their classmates. (See log by
Sherry Malone.)

Before making posters to display in local stores, the
group decides that they should first make several samples
and check after school to see if the store managers will
agree to display them. The children also visit branch
libraries, banks, and the youth center. Later several stu-
dents return with various sizes of boxes already donated
by store managers. Since these are some of the first boxes
received, the class decides to keep them in the room for
temporary. storage of supplies until an area for the dis-
tribution center has been set up.

With the posters and letters completed and distributed,

‘gsome members of this group assist other groups, and several

students begin to scrounge items from all areas around the
school. They also speak with the cafeteria staff who agree
to save gallon cans and plastic bags. The office secre-
taries likewise promise to save ditto and typing paper that
has been used on only one side.

One g}oup of fourth and fifth graders in Plains-
field, New Jersey, wai very concerned about the
\l\
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large amounts of school giue being wasted by stu-
dents, particularly younger ones. As they felt
that children in the lower grades would not be
‘i able to read posters, they developed a presenta-
tion on the proper way to use glue and paste.
They gave their demonstration™to all primary
classes from kindergarten through second grade.
| (From log by Barbara Briggs.)

P

Location Group

The group concerned with the actual setup of the recycl+< 4
ing center obtains permission from the principal to cdonvert
a small, unused closet into the storage area for their sup-
plies. The principal leaves the complete renovation, in-
cluding painting and making additional: storage shelves, to
the students,

An upper-intermediate clays of physically handi-
capped children in Portlapd, Oregon, decided
that their school store nkeded a display case N
and counter. The first reRction of several
students was to order a cas® or to have someone
else build it for them. Howdyer, when they
found prices prohibitive, they“agreed to try
to build it themselves. In designing the case,
the Construction Group had to take into consid-
eration the special problems, such as maneuvera-
bility with wheelchairs and crutches, of both
the store clerks and their customers. Using a
‘ meter stick, they figured the needed dimensions
/‘ of their Tri-wall display case should be 150 cm
. wide by 80 cm high by 50 cm deep. The' students
decorated the case by covering it with contact
~ paper. Later they made improvements by rein-
forcing the bottom of the case with lumber and
by installing casters so that the students could
independently move the case into the hall during
business hours. (From log by Sharon Baker and
Tari Querin.) .
»

Students in one seventh-grade class in Howell,
Michigan, were upset when the school custodian
insisted on hiring a carpenter to build the-

Q display case for their ipgool'store., The.




41

students were determined to prove their ability
to work with tools and therefore decided to
build items to use in their classroom, in-
cluding a table, greenhouse shelves and cup-
boards, and a display case for their biology
specimens. (From log by Deborah Peters.)

After spending several sessions removing various materi-
als that had been stored in the closet and then cleaning it
from ceiling to floor, the Location Group is ready to deco-
rate. One of the boys mentions that his father will donate
some leftover yelldw paint, and everyone agrees that yellow
would make the‘smaL$, dark closet much brighter. Later the
students use old T-shirts as smocks to protect their cloth-
ing when they are painting.

Because there are only two narrow shelves along one wall,
the group feels that they need more storage facilities.

The children are soon involved in a debate over what materi-
als to use; whether to comnstruct boxes, shelves, or tables;
and how large they should be. Finally one student says,
“"Before we can decide any of these things, we have to con-
sider what things we'll be storing." .

The other students quickly see that his point is valid,
and they consult the bar graphs to determine what quantities
of items they will need to store. Several students feel
that labeled cardboard boxes stored on shelves would be the
best way to stock many of the i{tems because the boxes would.
serve two purposes: (1) they would keep similar items td-
gether, especially smaller items such as buttons, and (2)
they could be decorated to give a neater appearance to the
distribution center. -

This develops another idea from one of the girls who sug-
gests that for items such as baby food jars the best storage
method would be one similar to that used in some grocery
stores. By obtaining baby food jar boxes and cutting the
sides to approximately two inches in height, the boxes could
serve as trays for storing the jars which could then be

.stacked one on top of another. The group concurs that card-
board boxes are a good idea and that collecting them should
be top prierity. ] .

The discussion then turns to building the shelves. - The
students feel that the easiest method would be simply to
place boards on top of cinder blocks. Several students
agree to scrounge the blocks from home, from neighbors and
even from a nearby building supplier. Two students check
with the Design Lab manager but fiﬂﬁ that there is no avail-

res
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Aruitoxt provided by Eic:

able lumber for the shelves.

Two bgbs in-the Athens class decided to use lumber
scraps for constructing additional shelf space for
the school recycling plant. When they presented
their plans to the class, someone commented that
the shape was "odd." The boys defended their de-
sign by explaining that the dimensions represented
the measurements of available scrap wood which
they felt they should use to comply with their
challenge of making discarded items useful.

JSee log by Sherry Malone.)

At the next meeting several students bring in cinder
blocks and then measure them to determine what distance
they will have between shelves. One boy's neighbor had
told him that the two cinder blocks he donated measure
8" x 8" x 16". But, when the boy measures them, he finds
that they are actually 7 5/8" x 7 5/8" x 15 3/8". He holds
a quick consultation with the Design Lab manager who ex-
plains that numbers are usually rounded off for building
materials such as cinder blocks with the 16" x 8" side on
the floor for stability. They then calculate that it woulN"
take two blocks to a pile to have a distance of 16" between
shelves. P

In Los Gatos, California, a group of students frdm
a combined seventh/eighth-grade class tried to
decide what height to make the counters for their
school store. Everyone began to shout out dif-
ferent numbers until one of the girls found a
solution. She asked the shortest student in the
class to bend his arm at approximately 45° and
then to put a mark on the board with his finger-
tip. She then asked the tallest person to do the
same thing. Just as she started to take the aver-
age between the two distances, the other students
realized what she was doing, and everyone put a
dot on the chalkboard. The students later graphed
the distance of each dot from the floor and used
the median fiqure as the height for the counter
tops. (From log by John pPimentel and Ron
Spanyler.)
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The Ganado class decided to construct a counter
for their school store. To oktain dimensions,
they compared tables in their room with their
own waist heights and checked several people's
arm measurements (for counter deptb). In
addition they checked on the heights of fourth
graders to make sure the counter wouldn't be too
high. After making a scale drawing, they con-
structed the counter in the Design Lab.

(From log by Sara Keeney.)

The students next calculate how many shelves they will
need by estimating the shelf space required for different
items. For example, they measure the heights of baby food
jars and find that one is four inches and the other three
inches. With a sixteen-inch height between shelves, they
figure that allowing space for easy removal, they can stack
three trays of 4" jars and four trays of 3" jars. As each
tray contains 24 jars and measures approximately 14 1/2"

x 9 1/4", they decide that by placing the trays sideways,
they will need 29" lengthwise to store 168 baby jars in
two stacks.

When the group has detarmined the number of shelves
needed, two students telephone several area businesses to
find the lowest price for the additional cinder blocks they
need; they decide to scrounge the lumber. They record their
information and get in touch with the principal and the
Design Lab manager who agree that the lowest quoted price
is reasonable and that the purchase money could be obtained
from the school miscellaneous fund.

In the meantime, some members from this group accumulate
cardboard boxes for storing materials. For smaller items,
such as sponges, nails, and buttons, they use shoe boxes and
stationery boxes. Each box 1s labeled according to its
contents. They also make a sign for the outside door. When
the lumber has been cut, painted, and arranged on the cinder
blocks, these students help to arrange the items on the
shelves, placing those things that have appeared most fre-
quently on the survey at lower levels within easy reach.

Although their original plans have been completed, the
group decides that the recycling center still needs a table.

Several group members work in the Design Lab designing and

donstructipg a simple rectanpular Tri-Wall table which they
plan to place in front of the entrance to serve as a counter
during distribution times. They fq%l that this will prevent
people from just walking in and taking items without filling
~.
v J

.
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out an order form. The principal gives permission for the
door to be locked at other times. !

A sixth-grade class in Boulder, Colorado, ihherited
a display case from classes that had spbnsored a
school store for thesprevious two years. Because
the sixth graders were concerned that the case had
no lock and could be easily opened, one group of
boys discussed various security devices. They
finally decided to install a padlock, which they
mounted so that it closed over the screws, fas-
tening it to the door frame. They also placed a
long wooden rod inside the sliding glass door to
prevent it from being opened. The boys were
later pleased to learn that their security system
. had foiled an amateur burglary attempt by two
younger students. (See log by John Limon.)

The Ganado class built doors to enclose the back
shelves which could then be locked. Long-term
clerks, working in pairs, were hired by the
students from their class members and paid 25¢
each per day. The students devised a job
application which they used in selecting the
gtore clerks from their classroom. (From log

by Sara Keeney.)

Distribution Group

The third group, which is working on the details of the
distribution, devises a simple order form for teachers to
use to request items. It inciudes the name and the room
number of the teacher, a space for item(s) and quantity, and
the date when needed. The group decides first to place five
forms in each teacher's mailbox, along with a letter ex-
plaining where to turn in the forms and the hours when re-
quests will be filled. They designate three areas for col- |
lection of orders (1) central office, (2) their classroom,
and (3) the distribution center during its "open" hours be-
fore and after school. Additional order forms are provided
at each area. g

The students deliberate for quite some time about whether
the distribution center should fill requests from individual
students. They finally decide that as they are asking other
classes to help bring in items, it would be only fair for
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them also to have access to the items. The group does worry
that they may be so swamped by requests from other students
that they won't be able to fill the orders from teachers.
They agree that they will post on the center door an up-to-
date 1ist of abundant items which are available to individ-
ual students; any items in short supply will be reserved

for teacher requests as indicated on the survey form. One
student opposes free use of items to everyone; he fears that
a small number of students may constantly use their items
but never help collect them. Most members of the group
agree that while this i1s a possible problem, they also feel
that the distribution of supplies should not be prohibited
unless the problem actually occurs. As a possible solution,
someone suggests listing the children who contribute items;
they would then be the only students who would have permis-
sion to obtain supplies.

The group presents their distribution plan and alterna-
tive to the class, which approves of the free use of excess
items to all students. During the class discussion someone
mentions that the distribution center may encounter diffi-
culties 1f the teachers feel that their students are obtain-
ing some things, such as rubber bands, which they misuse
during class. The other students concur that this is a mat-
ter worth consideration, but they feel that they cannot
control the behavior of all the students who visit the dis-
tribution center. After furtheriﬂiscussion they decide to
designate the after-school time as the only time student
requests will be/filled, thus lessening the chance of stu-
dent misuse of gupplies during class and allowing the work-
ers to devote tfie morning time to filling teacher requests,
taking inventory, and restocking the shelves.

The sixth graders' in Boulder decided to expand their
school store operation to include a recycling bin
from which both students and teachers could select
free discarded items. The students agreed that
accessibility should be a key factor in the design
of the bin., After various designs were drawn, the
class voted to choose the ore which they felt best
suited their purpose. (See log by John Limon.)

.

During the discussion of the oversupplied items to be
available to all students, the Distribution Group realizes
that they won't know which items are in excess supply unless
they keep a count of their materials. Therefore, they begin

 «J
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to 1ist the items and quantities that have already been col-
lected and they consult the bar graphs to determine which
supplies are still needed.

By Food Jars Dmmipvien
A class of first and second graders in Lexington,
Massachusetts, collected discarded items to use
as "Beautiful Junk" duri their free time periods. -
*The children stored the materials on a three-shelf
40 ToTAL AMOUNT * bookcase in the classroom and then decided to take
DsTRBUTED ) L
NUMBER 4 x an linventory. They divided intq three groups to .
OF NUMBER DIt record their supplies and quantities on a two- . }
TheS 20 ©ON NW\i column inventory sheet. (From log by Judith White.)
10

50

0 ! As they are discussing how to design an-inventory sheet,
1 2 4 s 8 7 0 0 one of the students suggests graphing the information. Be-
TATES IN NOVEMBER cause no one is quife sure how to set up the graph, the stu- )
X dents seek assistance from the teacher who explains that ’
Figure B5-3 what they need are two cumulative graphs for each item, one
’ to show the quantity of the item brought in and the other
v to show the quantity of the item distributed. The teacher -
uses baby food jars as the example. She points out that
when the collection and distribution data are plotted on
equivalent scales for equivalent time periods, the children .
Papy FooD JARS CoLLecTED can use the two graphs together to find the amount of items ;|
in stock. The teacher i1llustrates by recording the data on
- : distribution on a clear overlay which she places ‘over regu-
tar graph paper containing a cumulative graph of the collec-
ToTA. AMOUNT °  tion data. (See Figures B5-3 and B5-4.) Then, just by
Yo : CoLLECTED gyhtracting the amount distributed from the amount collected,
Numpea ___r_____f_________ the children immediately know the exact quantity of jars in
oF 20 . the center. One child notes that thefline on thePdistribu-
JARS ao______f‘\N \ tion graph cannot be higher than the line on the collection
UMBER COLLECTED graph.
The last task for this group is to schedule times for //
students to work in the distribution cepter. They decide
1 2 3 4 5 8 9 0 W R that at least two students are needed for each time period,
- Dates IN NoveMeR before school and after school. During the first two weeks
! - of operation, they schedule a different pair of students for
each time so that everyone Initially has an opportunity to
Figure B5-4 work in the center. ‘Afterwards a team of students is as-
signed by the day. The group passes a two-month galendar n y
Moy around the class, and volunteers are asked to select the -
i time and days they wish to work. .
Before the center is open, the class meets to hear final
. reports from the different groups and to discuss last minute
ERIC ' , -
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details. The Collection Group reports that they have re-

’ ceived only sgeven replies from businesses and industries,
but among the items that have been offered are cardboard
boxes in various sizes, qé}pet scraps, two small bags of
gravel, and scrap lumber. The group adds that they plan to
follow up their unanswered letters with telephone calls.
They also report that they have displayed their posters and
signs and that two students have devised announcements which
they will read over the intercom.

Students in Los Gatos who worked in the Publicity

Group for the school store devised two types of

signs. One type, which promoted student patronage \
of the store, was displayed in various locations

L around the classroom, encouraged the reuse of paper
and included the slogan, "Save Our Trees By Twice
Using These," printed above a drawing of a tree
with leaves made from sheets of paper. (From log
by John Pimentel and Ron Spangler.)

The Location Group says that all supplies in the center
are ready for distribution. For those classmates who
haven't seen the finishing touches, the group explains the
location of various items, including order forms and col-
lection boxes. The Distribution Group explains their inven-
tory system and repeats the importance of keeping accurate
records of both distribution and collection so that an up-
to-date inventory can be maintained.

The distribution center is opened, and minor problems
are quickly resolved as they arise. Workers also report on
the operation to their classmates during class discussions.
After a few weeks of operation, the students notice that the
center is not being used on an everyday basis; the newness
seems to have worn off. Consequently, the class decides
to open the center only on Mondays, Wednesdays, and Fridays.

f(‘h\\g "Emergency" orders can be filled on other days.

When the Boulder fifth grskirs had been operating
their school store for about a-month, someone asked
to see how the sales were going. When the students
checked the weeklj inventory sheet, they were sur-~
prised to find thdt the sales of the past two
weekls were about fifty percent of what they had

Q been previously. One boy jokingly suggested having
ERIC . S
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a sale to get more customers. The other students
thought it was a great ldea, and they agreed that
as an order for new striped pens would arrive
shortly, they should have a sale on the old

pens. After figuring the wholesale cost per pen
at 9¢, the class decided to reduce thelr retail
price from 19¢ to 15¢. The Advertising Group
conducted a quick campaign, and the pens went on
sale the following week. The sale was so succes-
ful--more pens were sold that week than any other-- »
that the class eventually reduced prices on many

other items. (See log by Margaret Hartzler and
Kathleen Schultz.)

The students feel a great deal of satisfaction When they
are able to fill requests for needed’ 1tems. Because the
response to their solicitation for discarded items has been
so great, the workers begin to complain that the center is
becoming overcrowded with supplies. Several students note
that the primary teachers and the art teachers are the most
frequent users, and they suggest that other elementary
schools might like to share the goods they have collected.
One group of students volunteers to write to nearby schools
offering the center resources.

The Athens students found that their recycling
plant was becoming overstocked with some items.
To reduce their inventory, they offered supplies ,
to the visiting art director of three nearby
elementary schools. The director was delighted
.and gave the students a long list of needed
materiaXw incleing egg cartons, egg shells,
plastic bowls, scrap material, magazines, plas-
tic pill bottles, styrofoam meat trays, old
light bulbs, and scrap yarn. (See log by
Sherryl Malone.)

) ‘ N \
One of the other clagges, which has started work on a

Growing Plarits challenge, requests small clay flower pots.
The students check at various locations but are unable to
find a free supply. However, they do locate a wholesale
pottery companysthat sells the needed pots for gnly pen-
nies. The students who obtain the information’Zeport to
the class. One girl suggests that since the price is so
»
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reasonable, perhaps the class could buy them and sell each
of them for 1¢ proftt. Other students object, saying that
selling for a profit would be a misrepresentation of their
function.

-

Sixth-grade students in Boulder had many debates
about the prices they charged at thelr school
store. Some children wanted to charge as much as
possible while others argued that the store was

a service and therefore shouldn't overcharge.
Rather than charging a flat percentage profit,
the class usually figured their per unit cost and
then added a few cents to it to arrive at their
sales price. (See log by John Limon.)

The class is soon involved in a lively discussion about
whether or not to sell items. Pros and cons are argued,
but everyone does agree that there are certain other sup-
plies that could be sold to students, sych as pens, pencils,
and notebook paper. However, they finally decide that the
flower pots do not fall into the same category. The stu-
dents who found the low price agree to inform the other
class of the source and to let them decide whether to make
their purchase there. Several children have become very
excited about selling supplies and they suggest that, in
addition to the distribution q@bter, the class should oper-
atg a school store.

For the remainder of the school year the students contin-
ue the operation of their .distribution center and, in addi-
tion, they organize and maintain a school store to sell
supplies to students.

|

A class of second graders in Iota City, lowa,
worked on two supplies problems. First, to help
them keep track of their supplies, the children -
investigated the best locatlon for a classroom
Lost-and-Found box. After they had selected
several sites and were merely collecting data

on the most popular and useful location, the
students began work on a second school supplies
problem that had arisen, a lack of folders for
their math work. (See log by Linda Lopos.)
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. Besides operating their school sﬁore, th adgdo
- . i class ran-a play equipment rental servicél “Rfter
raising.funds through a doughnut and popcorn sale, ?\\
. they purchased a tetherball, a basketball, & soc-
. . T cer ball, and a rubber ball. They rented these
' - to other classes for ten cents per recess period.
y o o . : . (From log by Sara Keeney,)

~
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6. QUESTIONS TO STIMULATE FURTHER ¢ How can we find out whether the supplies purchased by the
INVESTIGATION AND ANALYSIS school are adequate in quantity (or quality)?

- : 1 ¢ How can you determine what supplies are needed by othér
classes and teachers?
) “ : ’ . - - M
. e How can you determine what quantities of items are needed?
o How can you display‘your data so that it is easily read?
What kinds of graphs will ‘you make?

-

. . ‘. ¢ How can you provide for additional classroom supplies that
) are needed?
. Lo )
¢ How cdn you stop supplies from being wasted? What sup-
plies ‘are generally discarded at school that could be
) reused in the same or a different way?
. '. . ¢ Where can you obtain the needed supplies? How can you
‘ determine if you are getting the best bnys’ Ce
" @ How.can you get funds. to purchase a basic inventory.for
‘ your school store? i . . '
-

. e What sort of drrangements will you make for distributing
discarded items? (check-out system, one item exchanged
A 'E& for another, limited quantity* available pgr class, ‘per :
. ® student:, etc.)

. . -
. e How can you determine a sales price. for-items? What will
>4 ) you do’with the profits?
? " m o How will you keep track of finances? Where will you keep
the money used in making change?
l) N

Ve




¢

How can you make sure that other people know what supplies

are available? .
A

How can you arrange the supplies so that they are acces-
sible when needed? .
< .
How can we keep track of the number of each item that we
have on hand? How will you know when you'are running;
short of particular supplies?

What will you do about customer complaints?

What advice can you give to people about ways to use dis— -
carded items? Who else besides people in our school might
be interested in your reusable items? *

.How can you stimulate sales or use of recyclable items?

What improvements can you make in your distribution centér .
or schosl store? -

What wiil you do with leftover items at-the end of the: )

" school 'year?- @
. ‘ 1] N

What suggestion would you make to the school on the pur-

chase of supplies for next year?

?




C. Documentation

1. LOG ON SCHOOL SUPPLIES

by Linda Lopos*

Ernest Horn School, Grade 2
Iowa City, Iowa
(September-December 1975)

'
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ABSTRACT -

This second-grade class worked on two School Suppljes
problems-simultaneously: (1) to find -the best place for a
Lost-and-Found box in their room ard (2) to make a supply *
of math folders for themselves and the other primary .
classes. After the children listed "good" places in the
room for a Lost-and-Found box.and individual students
offered other ideas, a box was placed in each of eight §§ -
gested locations. When the boxes had .been in thelr respecs
tive, locations for about a month, the children conductqyg%p
opinion survey of the class to determine which box was used “
most often. After tallying the results, the class found
that the box by the sink was most. frequently used. This box
remained in the room for the rest of the school year and
continued to collect lost-and-found articles.

To make a large gquantity of math folders, the class first
decided on a design and a size and obtained ghe necessary
materials., After showing samples and taking orders from
the other primary classes, the children organized their work
into five steps and mass-produced sixty folders. An opinion
survey of the class was conducted to decide when and where
to sell the folders: The sale was then advertised wusing
posters, noteg, and announcements. The children set up a !
work schedule and sold the folders at regular times each
day in their classroqom until their supply was depleted.

Near the end of their School Supplies activities, the class
constructed a flow chart of what they had done to display
during "Open House" for their parents and other visitors.

5

\ . ‘ . ’
As my second-graders $egan the school year, they found \

that their first school supplies problem was not how to RSN
obtain or recycle school supplies but how to keep from -

losing them. The challenge arose when the student who was

résponsible for taking care of the recess equipment (e.g.,

balls, jump fopes) announced to the class that one of the

jump rfpes was missing. This led to a discussion of what

ed by USMES staff <
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. . ' other supplies, both individual and classroom, might turn up
missing during the school year. We first listed the sup-
- . plies that each person in the class should have: pencils,
erasers, crayons, sclssors, paint smock, water colors, water
, container, paper, and glue.

’ ég? I then asked the children where they would look for
things that were missing. One student suggested looking in
the area where the object might have been lost, and another
stated that she would look in a Lost-and-Found box. Since

: we didn't have a Lost-and~Found box in the classroom, I
C Y\cz(j asked the class where they thought we could place one.

- rheghq\\:\/\/\re we Ree PTh bOOK Their suggestions idcluded--

N - in the back of the room, ‘

in the front of the room, and
-, in the teacher's desk.

5u>‘an , - d
Mrs. Homs desk - I next asked what would be the most effective way to
. , . _ find out where everyone thought the box should be placed.
¢ _ Ore girl suggested that each person write a location on a

plece of paper and then hand the paper to me. We decided
- to try out this idea, and everyone listed a possible loca~
) tion. (See Figure Cl-1 for a sampling of the suggestionms.)
‘§Cilﬂ G€ ' A week later we continued our discussion of ‘the problem
of determining the best location for a Lost~and-Found box.

. , Showing the children the list of places they had suggested,
V3y the IQP‘*‘ Switd 1 asked what we could learn from the list. The class de-
cided that the list indicated only the places that “people
. thought would be best for the Lost-and-Found box, not where
the best place actually was. One student suggested that a
box be placed in each location listed, and everyone agreed
that this would be a good way to test the popularity of the
various sites. Five children volunteered to find boxes for
‘ the locations and another five agreed to keep track of how
. . ‘many things were put in each box.

As the discussion continued, the consensus of the class
was that the box collecting' the most lost articles would in-~
dicate the’best location; however, one student felt that we
should also ask everyone which box he or she used most

’ often. As a result, a group of three children decided that
¥ . after the boxes had been used for a while, they would con-
- duct -an opinion survey to ¥ind out which box each student

used most frequently.
- One student wondered aloud which place had been suggested
most often on the slips of paper. The class then realized
. . that they also needed information on the number of differ-~
~ ent locations suggested so they would know how many boxes

Figure Cl-1
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would be needed. Our problems were solved when four girls
volunteered to look over the slips of paper to see how many
locations were suggested and which location was suggested
most often.

] As our discussion-.came to an end, I brought up another
supply problem that had developed since our last session:
obtaining math folders for each person in the class. I ex- '
plained that although I had already collected 15¢ from each
child to buy math folders, I later found that the store
price had risen to 25¢. When I asked the class whether any-
one could think of a better way to supply the folders, one
boy suggested that we make them, and the whole class agreed.
"After deciding that the folders should be made from oaktag,

— the children volunteered to be on committees to do the fol-

lowing:

1. Find our where to get the oaktag and how
: much it would cost.
2. Find out how much oaktag we would need.
3. Design the folder. .
4, Make the folders. < N

While half of the class experimented with various folder
designs, one group of children went to the office to obtain
information about oaktag. Another group took apart a pock-
et folder, measured it to see how much oaktag was needed -
for one folder, and reported that it was 20%" long and 17%"

, wide.
y & \ (ikad ‘ . . When the group visiting the office returned, they re-
fi ’ I . \ ported to the class that packages of 100 24" x 36" sheets
Mark “ eg Karen C.oveny- A of oaktag were available from the school office for $15 per
A S 4 COF s package. The group then figured the cost of one sheet would
s ~Leaay, v be 15¢. . ‘
Resr, - nK ~F3( < o, When the class met again to work on their. supply prob- - !
! [ . / lems, no one had yet brought any boxes to make Lost-and- :
o¥ ‘. Found, boxes. The class decided that over the weekend
everyone would try to find some suitable boxes and bring
\ them to school. The group working to find out how many lo-

~ o, ‘ 1 e ros cations had been suggested for, the boxes began listing each
Y

i

C . /s Z person's name and his/her suggested location on a large
. );nk' 2? . \\\\ i&r ) Mr5 I sheet of paper. \
o LT 2, © T Ome, Doy The group designing folders had completed their tasikyand
. \\\\\\{l%éi;_lh_____§_:fik/) displayed five different designs for the rest of the class. . !
‘ The more complicated designs were made-from two sheets of .
. Figure C1-2 ' ‘construction paper and assembled so that there were pockets ‘ ’ -

— to hold the math pamphlets. The group also showed the . . v
Q class a sample of the folder that had been used the previous - O

ERIC _ ~ 2 sample « | é rrev - e,
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year; it was made of only one piece of paper but that piece

\\J/« n was larger than the construction paper used to make up the )
new designs. To decide which folder design to use, the )
class took a hand Vote on whether to use last year's design

- wH . DesK SRR tole or one of the new designs. When the hands were counted,
) s - A — . Vggfound that the new designs had edged out last year's de-

sign by fifteen to twelve,
The children then debated how they would choose the best
of the five new designs. They finally decided“to settle
Sink the issue by a practical test; they would put math materials
3 N3 {nto each folder and then choose the one that worked best.
' When the class met again, still no one had brought.in
Fead Corner any boxes for the Lost-and-Found locations. I agked the .
" children what we should do about this problem and one of
it the 'students suggested askigg the custodian for some help
~in finding boxes., It was 4a§ood idea, and three children
art  table immediately left to find the custodian.
I ’ Next I asked for a class report from the group that was
.y § Poxes ' to determine the number of boxes we needed. The group /
< o showed the class what.they had done so far (see Figure .
Figure C1-3 Cl1-2), and I asked whether anyone could think of an easier
LN way to find the number of times each location had been sug~
gested. One girl said that we should write down the name
of each area once and then list the children's names under
the areas they suggested. I then asked whether we needed
to know the names or just the number of children for edch
location. The class agreed that only the number was im-
) ’ portant. Another student then stated that lines, e.g.,

} . tally marks, should be placed under the areas suggested
/ .
, . )
- . ., i

— Ul =) ey —>

left the room returned with eight boxes supplied by the cus-
i todian and placed them in the suggested ldcations.

- We next selected by a hand vote one design from thé five
_submitted (s'ee Figure Cl-4). By opening up the winning de~
sign and placing it on the oaktag, the students determined
that two folders could be made from each sheet. Several
children made samples of the folder, and the following day
a group of four girls went to the other primary classes to -
show them our design. and to ask how many children would be
interested in buying one. ' Fifty-eight folders were re-

. . quested. i

=

9L ‘ rather than names. The group then returned to the task of
2 organizing their information and later reported that eight
N ‘ *The children might put their data in chart form and perhaps

locations had been suggested; therefore, eight boxes were
needed (see Figure Cle3).* Meafivhile, the students who had

QL ' . Figure Cl-4 later désplay it on a bar graph.--ED.
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. Put an X in the box next-to the place where

we would seti folders. ( Students were o
{7 mark only 1)

D our Yoom

D gym -

D py front door of  School

O OT hc ¥ ot

2 At an X in ’f’})ﬁ box next tothe
best time to sell folders. (Shudents

. . cowld mark more
Dr'ghr af ter school Han 1)
O during any recess ‘
O between 820 and &30

Figure Cl1-5
»

At the next class session, the children discussed how
they would make the folders. They listed the following
steps:

. Cut the sheets of oaktag in half.

. Trace an outline of the folder on each pilece.
. Cut out the outline.

. Fold each piece into a folder.

. Glue the tabs of the folder.

v W

The class decided that five children should work on each
step (there were twenty-five children present that day).

After all had volunteered for the job of their choice, sta-

tions were set up in the room for each task. While some
groups waited to begin their step, they worked on ma ing
signs for the Lost-and-Found boxes.

Soon each group was working on their step of the folder-

making process, Many children, however, hurried through

their task gnﬂ’\id a sloppy job. A few students who were

. aware of this complained. At clean-up’ time, I asked the

class how things were going, and several children commented
on the sloppy work. When I asked why they thought this was
happening, one child stated, "We were so excited, we wanted
to hurry.'" Other children made suggestions for improving
the quality of their work: (1) have a "“"checker" for each
group, and (2) schedule more time to work on the folders.
Because it was dismissal time, the class decided to con-

- tinue their discussion the next morning.

Alhen we met again, the class offered many suggestions for
improving the sloppy work:

All Groups: e Work slowly and carefully.

Tracers: e Have ong person hold the pattern while
another traces. . ‘
¥ Cutters: ~ e Make sure you cut on the linme. !
Folders: e Before folding, make a line to show .
where to fold. !
Gluers: e Before gluing, check folded areas ‘
carefully. B

e Wipe exgess glue with a paper towel.'
e Hold the glued part down for a count
of twenty-five.

t
-

The class also decided that one person from each group
shHould inspect the work being done.
The groups then returned to making folders for about
twenty minutes. The checkérs rejected poorly done work, .
(,,)
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‘ : ! ’ ' 3 and most of -the children were more particulan about how
) they did their tasks. It was obvious that they.were taking
+$C'4;labrs ¢ pride in'their work. | . ! .
. After we had spent two more class periods on, construction _
; v work, the stack .of &ompleted folders was quite large, and
i . some of the children began asking when they could start
i selling them and whether they could make posters advertising
. ‘ the sale. A group of four girls decided to figure out when
o , and where they ould sell. the folders. They thought that 4
! they should survey the other primary classes, as well as , )
B our own class, to find out a good time to gell the folders
Lebo (e.g., lunch period, recess, library period).
- : At our next class discussion the girls, bronght up the
a0 idea of the survey with the rest of the‘class. A ority
i " of the children didn t want to ask the other primary*cldsses
, where and when to"gell the folders;. rather our ‘class alone, é
' they thought, should decide these things, As a result, a .
new group was formed to develop **sﬁrvey just for our class.
When the new Survey Group ‘met,, they decided that the
survey should include two que ioﬂs
. [ M 4
. : 1. Where should we selI‘dur folders? - —
#s S 2. When should we sell énr folders?

a

; . , L I asked the group how: mauy different answers .to these
' - . ' 5 SRR questiong they might get from the class, and one girl
) Ct . Tt . realized that there should be a selection of times and
- WJJere‘ 5L)°uld We sellix ur :fo)d“sP places on the survey, After revising the survey to include
R I R R P (i ; these choices, the group made a ditto master and ran off !, 1
. . twenty-seven copies (see Figure q}-S) The. clasg was al- .
! lotted about ten“mihutes to answer ,the questions{ then the
group collegted the results on thelboard *

e T
-

7.

Los

RO SO S

!
!
!
| .
: . Gym® 4~ ., - 10 Recess 16
P Our rdOm’ . 16 '+ Before school 16
**\;\ | By front’ door 2 After school 12 ) o
1 Other f o .
|
]
I
!

i

: I asked-the élass whether ahyone could think of another way

! to $how this data. One girl-with previous USMES experience - -
N Xp

said that we, could make a gradph. Most of:the children were
intevested in this idea, and so, two groups of ten c¢hildren
" -, .

. o/ : 4 . 0
.

. ‘
[]{j}:« » f'figure C1-7 o *Studentg were allowed more than one vote. -~ED. .
| e . ' v - ! ' ’ ' ' -~

] -/// 29




58 . ) . { L

l N ! .

. Go 5 M 5 E os’ ;% : ' > | ,
?g’S&aﬁs. © Fo 8:304n mofﬂ-)ﬂ were formed to make two bar graphs. (After finding that each K . ;
‘ond. oft “fftoo 8 box '"should be worth two" the childrén were able to Zomplete j .

}—- their  graphs with little difficulty. (See exampfles in Fig- -~ '

. e . * ures Cl-6 and C1-7.) . i : <

G Meanwhile, the seven chilaren who were not interested in A . ; =

. e, .7 making graphs discussed who would sell the folders and when ‘ : : -

« qSJ they would do it, One girl suggested getting up a schedule T i

) j to make sure that everyone had a turn at selling. . The group N N
\ C also talked about where in the room would be a good place
‘ j ~  for selling the folders. E . L d
. T/).l Since sjixty folders had been completed, the class met to : ! ] ‘ 3

. 1 “SW & U‘"’” decide how to advertise and sell them. The following sug- * - ) %

be'j UfS d’“’j gestions were listed on the board: ‘ . . ‘ %
e / O\ 7hey are ’O#’ CO.C)Z \l Makk posters. . ~ . | oo

2. Make notes to pass out to the' primary classes.,
Figure C1-8

: 7 ' 3. Announce the sale of folders to other
b ’ B . primary classes. )
. : . 4. Survey our class to find out where in the '
There‘ w;” be a. sale- ap room the folders should be sold. ' : L e

5. Make out a work schedule for those intetested
in selling. . !

N Fvckef -Pola’ers in Mrs /._apa.s_

nm on T rs
The g/d@rs mw:ll ve! lo ¢ eaZE

‘The children volunteered to work in one of the five ‘

. groups. The Poster Group designed posters on "practice '
) you g Come b-e+wee’} §:20 paper." \They pjanned to copy thetr designs onto oaktag and B
. g{30 a—ﬂ}’ mornin or color them with felt-tip pens. ’ ' ’ ’
dun morhin Qnd 72'/'&"/700}‘) Another group of six children composed a note to be ‘dis- ' o
\ rece ses, bes does }70+ . tributed to each primary student and wrote it,on a ditto oo .
- dud , h . master (see Figure Cl-8). Two members of this group got in : .
’n < Unc recess, touch with the other primary teachers and obtained the num- -
Figyre C1~9 ber of children in each class. They then ran off the cor- .
rect number of copies on the ditto machine. . R
) . Figure C1~10 After making four copies of an announcement of the sale ¥
(see Figure C1-9), the Announcement Group used their recess v
fbﬂ, A X inthe be.er, lac & wou time to practice their parts. They then made the .annouhce- . :
‘nk we S]‘)ou/d sel 'P @rS. ment to the other primary classes.after recess. ! o i f
) . -The Survey Group decided that the three best places in i
] ] Aﬁ: tor the room to sell the folders were the art center, the read- -t
. Lew , ing table, an(l the front of the rooms They listed these '

v places on their survey (as well as "Other") and asked their !

. WM_;. classmates to choose one of them as the besn place to sell . : ]
’ ' a . the folders (see Figure C1-10). . -
s Gw ’ * After the survey had been given and tallied, the Survey L {

, 33 ' Group reported the following results: y - )
T . : . ' v/
: o " v P €)™ ' S . -
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When I pointed out<“that use of the Art Center would be
limite& because it was needed for art activities, the class
voted overvhelmingly to use the front of the room instead.

The Work/Schedule Group made a chart of times and days
for selling folders. After eliminating the names of the
seven children who did not ‘wish to sell folders, they filled
in the schedUle with the names of, the renaining twenty stu-
dents (sef Figure Cl-11). / . QA

The gyoups continued to work on thei} tasks and complfted
all preparations for the sale. The posters were hung in all
the rooms of the Primary Unit and the work schedule was hung
in the front of our classroom.

Our sale of the folders was very successful. The stu-.
dents followed the work schedule carefully and visited the
other primary classrooms to remind people that the folders -
were on sale. They were quite disappointed on days when no
sale was made. After several weeks, when sales began to -
dwindle, the work schedule was d scontinued amd announce-
ments were made in each room tha folders were still avail-
able before and after school. We continued our sales pro-
motions until all folders had been sold. '

everal wecks after the sale of folders began several
students said they were clirious about which Lost-and-Found
boxes were being used most often. The class devised a sur-
vey (see Figure Cl-12), and when the results were tallied,
we learned ‘that the bogby the sink was in the most popular
location,, .The other boxe8 were removed from the room, and -
the Lost-and-Found box by the sink femained in that area
for the rest of the year where it continued to collect our
lost~and-found articles.

Near the end of our work on, "the School Supplies chal~
lenge, our school held an "Open House." I asked the stu-
dents how we might tell visitors to our room what we had .
been doing, and they suggested writing everything we had
done on the board. Together; we constructed a flow chart .,
of our School Supplies activities (dee Figure ‘C1l-13). When

the chart was finished, the students enjoyed following: the

arrows and reading from tife boxes the story of our activi-
ties.
Beaming faces, giggles, and sighs showed me their feel-

ings of pride and accomplishment in the work &Bey had done.

99

.




ERIC

Aruitoxt provided by Eic:

[

We out
'ROXES 1n
‘sig places

Cha.ll;ngt. .
Find ePFec_'l"luse‘wq'y;-}-o
f;ﬁanggc. and prouid e,
School supplies .

L[]
> v . [

[N A
AR S L

-
SV

e

LN

|

’

Ny el Pe 3



[

- 2. MINI-LOG ON SCHOOL;SUPPLIES
‘ Surveying, Ordering, and Pricing
Items for a School Store

by Margaret Hartzler aﬁd
Kathleen Schultz*®

° Heatherwdbd School, Grage 5
T, R Boulder, Colorado
(September 1972-$yne 1974)
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ABSTRACT . -
Two classes of fifth-grade. students in Boulder, Colorado,

determined which supwﬂigs to sell in their school ‘store by

conducting separate surveys of parents, students, and

teachersgm Each of the three survey groups displayed the

results 85eparate bar graphs and then compiled all their ,

data on one graph. Those itefus receiving more than 100 .

votes were selected as the basic storé inventory.® The stu- o

dents asked for assistance in pricing items from a local - k

supplies: Store, which sent a representative to explain the

details of ordering and to suggest various methods of calcu-

lating:retail prices. One group of students also did re~,

search'on salés tax and found that the store was responsible

for a 3% county tax on all sales. The classes maintained.

a weekly #nventory, and when salgs wer?.lagging,'tpey in=-

creased business by Offering a sale on 'pens. The following

year two new classed of fifth graders assumed responsibility -

for operating the school store. At the end of the second ?

year of business, the students sponsored a closing-out sale

and then auctioned off the remaining supplies to the student

body. With their prqfits, the classes purchased a glass

display case and a cghn{ete potter's wheel, for the school.

- -

Our combined classes organized and then maintained the
Heatherwood School Store, whgéh sold school supplies for
two consecutive years. After the first year, the students
passed on the responsibilities of the store operation to
the upcoming fifth graders. Over the two-year period the
students were involved in all phases of the store manage-.
ment and in téb other USMES units, Consumer Research and
Manufactuting, which were direct outgrowths of work on the
School Supplies challenge. Several of the children's
activities and investigations are detailed in this mini-log.

Among the foremost priordties of thie students whQ fir?t |
worked on the school store was selecting the items they
should sell. They decided that since parents, students,
and teachers would all be concerned about the store mer-

¥Editefl by USMES staff. ‘ 10.'
| 3
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chandise, each,of these groups should have a voice in our .
decision making. Accordingly, thelstudents formed three
committees, and we spent the entire month of October devis-
« ing and conducting separate surveys of each group (parents,
\ stugents, and teachers) and then analyzing the results. ° All . \
three sets of data were compiled to help determihe which K
v items should be sold in the store. The work of each survey
. \ - group 18 described in the°follow;dg paragraphs.‘
Surveying Parents :
- The group first discussed how to take the survey. One of .
unrhuems;- ’ : the boys suggested that we follow the_yame procedure used
for sending school notes ‘to parents, that is, we should send
‘; the notes home with the youngest child in each family.‘ With
to set .u‘pla school store. We would like to know what kind of sup- the distribution method decided, the students quickly com-
posed the notes, which gave a brief explanation of 'the sur-
) vey and asked the parents to list'five items that they:
important items and.return this list to school. thought the store should sell, (See Figure C2-1.)
Thank you After the notes were dittihd,:phe children practiced what
L _they would say when they del vered the surveys to assigned
W ) classes. Each #oup member then'counted thirty survey forms
&«\ 3 and delivered them to the appropriate room. The students
' themselves mentioned the importance of keepfng accurate
¢ records of the number of surveys distributed. I was very ' \
- pleased, since only one or two of the children had ever -
5. . : . taken part in a survey and no one had previously adminis-
' . tered one.
Figure C2-1 As the responses came trickling in, the childyen collect-
: . ) ed them from the teachers. The group then met to discuss
b how they would tally the surveys. They finally decided that
T - each student would read the suggestions from his/her re-
- - . turned forms while two other students recorded the items and
’ ) the votes on the chalkboard. Three boys then copied the
- total tally from the board so that we would hav$ a record
of our results., ,/
We later discussed the clearest way to present the in-
formation to the principal for his approval. The students .
mentioned graphing'}ight away, but as we began to talk about .
. organizing the data, we saw that some items had as many as
- 230 votes and that more than twenty items had fewer than 10
votes. At first the group decided .to.vote on w ether or not
to include those items with 10 or fewer votes on' the graphs.
Iw . , ' However, these items were so numerous that they later de-
. cided tq, vote on only those items receiving 5 or fewer
", t ' votes. , The students reasoned that if -only five parents in
. ) the school wanted those items, maybe they weren't worth

. ' . . selling. )
' ’ s ' lu'x)
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When two boys presepted to 'the .group a list of the items
with 5 or fewer yotes, many of the students immediately
nqﬁiced discrepancies Qith our original tally.

"Hey, glue got more ‘than one vote!"

&Mechanical pentils got more votes than thatl"

t seemed that the three boys who had,copied the total
tally from the board provided us with three'different ver-
sions rather than ‘the chec¢k system we had hoped for. We
realized that to get.an aqpurate tally, we would have to
recount all the surveys. . =

We had spent a lot of time on these surveys and no one

-

second time nd, however,. we changed our, tallying pro-
cedure. Each child was responsible for recording seven o

" was happy abou i starting all over again, but we did. Theg

.eight surveys on the board,, and oyr counting went much

f4ster--one hour and.we we done.
s we were completing the second tally, I asked the stu-
dents, YIf you were going to do this again, what would YOu

. do differently?"

The answers ﬂeally came flying back: " "We should list the
items and have parents check them. Then we 'd know what kind
of paper they were “taiking about." (Among our- resporises
were tablets, pads, paper, 10¢ pads, notebook paper, etc.

We had a difficult time deciphering all these.) Also they
thought it would be’ easier to have the teachers return the
surveys to the office.- The students had made several trips
to each class only to find out that the teacher had lost )
the surveys or had forgqtten to hand them out or that some
other disaster had occurred.

Everyone agreed that rather than voting on items with 5
or fewer votes, we would simply eliminate them from the
graph. The students were really excited when I distributed
the graph paper, and they immediately started counting the
squares. Our grid had forty-eight squares, and since some
of our twenty-five items had as many as 230 votes, one stu-
dent anpnounced that each square should stand for 5 votes.
Another boy suggested writing the item names on & separate
plece of paper and attaching it to our grid because there
was no additional space on the graph paper. {See Figure
C2-2 for facsimile of his graph.) No one seemed to’ consider
changing the day or the number of votes per square. .

A few of the children did encounter problems when they
were graphing. For example, one boy, who was ‘trying to
represent thirty-nine votes by using five votes per block,
correctly counted up, six blocks to represent thitrty votes.
Yet for the nine botes,.he filled in nine squares. I
mentioned that his graph might be difficult to read 1if he

105 | S \
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. mixed his systems, but he didn't understand. We went
T through how he could mentally divide the. square into five
parts. That wasn't clear, so I took a square and said that.
v it could equal four votes on a different graph. Then, 1if he
had twenty-eight votes, how many would he £i11 in? Seven.
g 1f he had nine votes, how many filled squares? Two and
‘ part of the next square. I divided a square into four
equal parts and filled in two whole ones and a quarter of .
the .next-one. The 41ght flashed! He went back to his owit -
graph, aﬁﬂ, &or the thirty-nine votes, he again counted six
4 squares for 'thirty votes, then added one more square, and
colored in approximately four-fifths of the next squarey’
- After all the students had completed their graphs; they ’ ’
\ decided to choose the best one to show to the principal. .
Each graph was displayed so that everyone in the group could
' view it. When the students voted, they selected a very sim-
. ple one which had been done’ in pencil, I asked the boy who
had made this graph what he planned.to say to the principal. -
He replied, "Tell him each square stands for five votes, and
~—*j7 ! , it's for the school store, and if he sees one he doesn't
like, he can cross it off." .
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store. We need the opinion of your class to help us decide what
to sell. Please ask your childr&x to suggest items to sell.

Then vote to find ten items and send a 1ist of those ten items tg

e+

Heatherwood Teachers-——rpy
Mrs. Hartzler and Mrs. Schultz' classes are plamning a school
¥

Mrs. Hartzler. Thank you for your help.
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Figure C2-3

P

. Surveying Students

. . ~ L
I heard a smallfvoice in the background mumble, "I hope
he doesn't cross off bhe comic books." Someone Seemed
to have a premonitYon of what was to come, for the only
item our principal deleted was,&omic‘books.

One 'boy in this,group suggested that we survey the young-°
est child in each family, but another student quickly point= :
ed out that we wanted the ideas of all the children, not :
just those of one child per family. Two additional methods ‘
for surveying were then suggested. " D o

The firsfi idea was to send a note to each student in
school askfng for a yes or no vote on a.list of items, with
additional 'space provided for other suggestions. While dis~ ¥
cussing this method, the students realized that this format. p
would be difficult for kindergarten and-pripary students ~ ° s
who could neither read the survey nor fgll it out. Someone \ :
asked 1f we needed to survey every student, 'and. a heated
argument followed. From the argument came the second sug-
gested method, sending a note to all the teachers’ request- .
ing that they poll their students and return their top ten
suggestions to us. The group voted for thia secbnd methodv*  ~

After composing the survey form (see Figure C2-3), one-
chilg went to the office to get a count of the number of
teachers, and three other students compiled a list of teach-
ers' names. I typed and dittoed ‘their note for the next | oeee
888sion, and the children chose partners for eigpributing
the survey to the teachers. -

Later this group tallied their data but didn't think of .
putting their information on a graph until I started: to
draw one on' the board. Then they were ‘very eager.to con-
tinue, and they took over where I had stopped. Because -
they weren't working with numbers as large ag those of,the N
Parent Survey Group, it was -dasiér for them to graph their ”
data. One student wrote all the items and votes on the ’ ;
board. They looked over the total tally awd decided to
graph those items with 5 or more votes separately fi’h
those with 5 or fewer (see Figume C2-4). N

When the graphs had been completed, the students analyzed
their data. Looking at their graphs, they decided that
seven Votes would be a good cut-off point; they wahld elim-
inate items with fewer votes from fukther consideration.
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*The children might discwusuwhether obtaiging a list of .
items from each class would give them enz;gh information
- about the qudntity of .each item .to puy.--ED.
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’ They drew from a hat the names of two group members who
\ would seek the principal's approval of our list. He dis-
approved of five items--chalk, comic books, staplers, col- ~
oring books, and chalkboards--none of which had received
. | seven or more votes since the others didn't count any-
-, g way. It was a late observ tion, but it, nevertheless
.- . showed Qe was thinking. i
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Surveying Teachers o

This group spent quite some time deciding on their survey
format. They first compiled a list of school suppIies.
Some of the students wanted to add other items; especially
toys,. but this idea was rejected when someone mentioned that
* children might play with them during class. Andther student
// said that the list should include special things for teach-
ers and not just itemg for students. Everyone'agreed, and
the list was expanded to include teacher supplies such as
chalk and staples.

. \\ This group did temporarily stray from their task by
compiling a list of seven interview questions which they
planned to ask each teacher (e.g., Do you want the store?;
Where should the store be 1ocated?; Who shpuld explain the
store rules to the students?). While the students were dis-
cussing when they might be able to ¢onduct their interviews,
I joined their discussion and asked why we had originally

Figure C2-4 decided to conduct surveys.
¢ "To find out what to sell in the store," replied one
’ ‘I ' - student. '
<4 . T ne
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"But what about these other.things?"
"Well," answered a third group.member, *'we'll just have
to think about them later." -

Another asked,

. They were back on the right track again. They scrappeqd
their list of questions and dittoed their list of possible
supplies (see Figure C2-5). Later, the group divided into T
two-member teams and administered the survey whenever the > / :
teachers were available. " :

When the group met to compile the data, two ‘girls were
chosen to.make a master taIly sheet on the chalkboard. One
girl recorded the responses ag’ the other group members, in
turn, read aloud their .answers. After rev;gwing the tallied
information, they decided that the store should consider

-

- selling all items that received 5 or more votes, thus

eliminating pencil holders, clipboards, constructionpaper,
staples, and chalk. Do

Several members thought that the tallying was finished“ N
but someone mentioned that Eﬁey had not yet taken care of.
the "other" category. One student suggested using -all the .
"other" items, but one of the girls said "'If enly one )
teacher wants it, it's not worth it." The additdonal tally-
ing was soon campleted, and again they voted to eliminate
those’ items that had receivéd fewer than 5 votes.

At the beginﬁing of the next session, we; reviewed the
master ta11y sheet, I mentioned that it was difficult to .
see which items were the most popular, and I‘asked the stu-
dents whether they knew of any better way to show their in-
formation. Since there were only blankclooks, I went to
the board and started to draw a grid.- Immediately two
girls said, "Oh, a graph!" They then told me exactly how
it should be set up. Each student made an individual graph ‘
and .wrote an explanation for it. (See example in Figure
C2-6.)

. When the graphs were completed we met as a group to re-
view them. The students chose one graph and one explanation
and then drew from a hat the names of two students who would
‘theck with the principal for approval of the list. (They
had seen the name drawing in the other .group and had decided
ta. follow the same procedure.) The only item that the prin-
2ipal eliminated was chalk. One of the girls ‘then made. a
list of the items’that had received 5 or more votes (sée |
figure 'C2-7). She planned to use it to compa;e wi ,éshe . N
survey results from -other groups.

By the end of October we were finally ready for all three
survey groups to compare their data. A repreSentative from
each group-listed the most popular items on the board.
we wWere reviewing the three sets of results, I noticed that
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one vote d{d not represent the same number of people for
eac¢h survey, i.e., in the student survey, one vote stood for
an entire class. At first some of the-students wanted to
disregard all our data, but others voted them down. Hdwever,
no one seemed to have any idea of how to solve our problem.

I final™ suggested that i1f we used the average class size,
we could convert the class votes into individual votes. K Two
students Went to the office to get a list of class gizes.

In the meantime, we discussed how, to go about finding an
average class size. One of the girls quickly said, "Add up
the numbers and divide by how many classes.' She wrote all
the: class sizes on the board and added the ¢olumn of numbers.
She and I got different answers, so everyone in the class
worked together to add the numbers. To check, ouf answer, we
used an-easier method. We multipligd all the like numbers
and then added these. Our "average" gal came ‘back to the
board and divided our total sum by ‘the number of.classps.

We rounded off her answer to twenty-six pupils per classroom.

At the next session we multiplied the.class vote for each
item by twenty-six. Then I asked, "What do you notjce about
these numbers?" : o

"They are all in the hundreds." ;

"They are lots bigger than the others.”

We figured out that this was because not all parents
had responded to their survey, but all children had voted
in their classes. One of the girls made a master list of
our three survey results. .

r

~

Master List ——— sum of 3 surveys
: : Spiral nqteﬁooks 52
Paper s 608
Notebooks 648 >
Glue 79
s Pencil bag 7 ‘
Felt pens 270
Tablet pad .39 - .
_ Primary pencils 10
Pencils o+ 7158
Rulers | 211
' Crayons 347r
Kleenex ’ ' 32
Colored paper ! 11
Brasers 513 '
. Pens . <299
School box .« 9
Dividﬁrg l.i'? 8

o . “
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Master List - sum of 3 surveys (cont.))\

Scissors .298 B
Flashcards i . ) 6
Protractors L 6
rape .- 6
Magic Markers ) 6
Folders - . 182

»

When I asked how we gould see our information more clear—
ly, I added; "Have you ever heard that before?"

Heads were nodding all over ‘the room as the children’
shouted, !'Graphs!!"

Betause some of,the numbers were 8o large, someone sug-
gested.making two graphs, one for items under 100 votes and
one for the other items. One.of the:girls said that each
Ssquare should represent more than one vote, and a boy re-
marked, "Make a picture of each thing." With so many ideas
pouring in, I told the students to work with a' partmer to
devise the best graph they could.

When all studerfts had completed their graphs, we again
met in a large group. Many different kinds of graphs were
made, some of them quite complicated. I praised all their
fine work but also emphasized that for our purpose the graph
should be very simple so that we could find the information
we wanted at a glance. Several of the children had not
started the bases of their bars on the same line, and so we
discussed the importance of & stfaight—line base for accu- '
rate results. The students then!voted for several graphs
which were easiest® to read.

Our next task was to analyze our informa‘ion to determine
which items to Sell. One’ ‘boy suggested that all items with
100 or more votes should form our basic inventory. Someone
else suggested that the amount of money we had to work with
would also be an impor;anﬁ\nonsideration.

With the survey completed, we decided to consult our
original 1list of priorities to help us decide .our next di-
rection. We discovered that our proposed tasks fell into

the fiollowing two major groups:
Organizin Building

1. Where to get things 1. Where to put it?
to sell? -, 2. How to build it?
2. How many to order? - 3. -Where to keep money
3. What price? and supplies?
4, Advertising? ‘ . .
5

+ Hours, manpower, etc. 118'
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One of the students %ugéested "Let's split upf:gben we can

work faster." Accordingly, the sixty students Selected one

of the two main groups, and we two teachers each worked with
one group. .

5 The group working on the organizétion of the store began
by comparing prices in fbur supplies catFlogs that they ob-
tained from the school secretaries. The.students worked in
pairs to price all items that had received more than 100
votes. Then the fun began! We suddenly were looRing at
"reams," '"gross," 'sheets per pkg.," '"dozens," etc.--multi-
plication all over ‘the place!

Just as we were making progress, one of the boys piped .

.up, "Why are we pricing all these companies that are far
away? We need things quickly, so why not buy them locally?"

Everyone was silent while we mulled over his suggestion.
The students agreed that it was really an excellent idea.
We spent the next few days trying to determine how many of

‘each item we would need. The students were really lost try-
ing to solve this problem, and I feltr the same. Our conclu-
sion was to seek expert help. Someone suggested asking the
local supply office for assistance, and that is what we did.

A” supplies representative visited our class to answer
some of our questions abour quantities to order, prices for
large and small orders, discounts, delivery, taxes, etc. He
offered us a straight 25% discount on all items, regardless
of the quantity ordered, and said that our first order would
be delivered from the store to the school; we would have to
pick up subsequent orders. He was really kind and later in-
creased our discount to 30% when we were short of funds.

. Because he did not have his supply catalog with him, the

representative came another day to help us determine quan-
! tities of supplies to order.. We began with pencils. He
found in his catalog that they came by the gro¥, 144 pen-
cils. Many of the students started randomly guessing var-
ious quantities to order.and finally they started to think
in terms of their own buying habits. Most of them said that
they would definitely use the store when it opened and that
they would probably buy from 2 to 5 pencils apiece. We then
calculated that if every one of the almbst 800 students in
our school bought 2 pencils, we would ‘need to stock at least
1600! One of the girls noted that not every student would
buy 2 pencils’and eventually, we agreed to make our order
for 800 pencils, an estimate based on half the students
buying 2 pencils apiece. Dividing 800 by 144, we found that
we would need between five and six gross. We agreed to or-
der six gross and later assess the sales rate by keeping a
close watch on our™inventery.

1i)
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} We used the same method to estimate the gquantity of paper'

l to order. With two of the twelve items priced, the students

| . decided to tackle the others on their own. They were very

| conservative in their estimates because they were concerned

& ., ' thatithey would be left with a large inventory if our store

E ‘ should flop. Completing our order was a very time-consuming

’ task butxterrific for all the math skifIs.used.

v Another major task was determining our selling prices.

| Many of the items, sucﬁ“as paper, came with a predetermined )

| price printed on them.. However, our best seller, pencils, R

} was not one of these. The wholesale price for pencils was ‘

} 43¢ apiece. Some children suggested a.sales price of 3¢
or two for 6¢, but others quickly saw we would be losing
money. The children again lookéd to the office supplies
representative for assistance, and someone asked, ,"What

3 would be a fair profit?" He suggestéd several prices, in- °*
. . cluding .7¢ or 8¢ ¢ edch or one for 9¢, two for 15¢. He added. -

that they could figure out an arrangement of this nature .

i for four pencils or foi any.number they wished. A greeg

) debate followed! Eventually, the students decided on the - T,

' v one for, 9¢, two for 15¢ plan since it would encourage people )

? to buy fiore than one pencil andiit was less complicated than

L (" some of the options.

. . When the supplies representative recefved the quantities

’ ) of items we wanted, he totaled the bill and telephoned to

|

|

|

|

|

|

|

|
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tell us the hews--$124,95.*% Although the PTO had agreed to
loan us $l’0 0%’ to start the store, we were still short of
money. The Organizing Group held an emergency meeting and .
decided, temporarily, to exclude the large packages of jpaper '
and the glue. That made .our total order just under $100.00,

In the meantime, one group of students investigated the
laws, particularly@regarding taxes, which' might affect -our -~ .
store. The group first discussed who might be able to help
them find the needed information. They.listed the following
sources and then narrowed the possibilities to those that

S are underlined' ‘3 .. N
' President\of . S... Lavyer ~
: County Coimissioners Chamber of Commerce i
Govexfior Internal Revenue Service T\\
. Police ) Better Business Bureau
° Sheriff ’ .
‘ ” [ ‘)
) ' -~ . N

! A

. ) - .
'*The students might calculate the bill themselves and then
make changes }n the amount of items Ordered if necessary.
\‘l . ——ED. 4

" ERIC .o 1200 .. o
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When the studen tried to telephone various offices, they
found that mostqgiovided little or no information and offered
no assistance. The University Legal Aid did suggest that we
look through a copy of Colorado Revised Statutes.

The students fihally asked for help from our principal
who contacted the school accountant. We learned that accord-
ing to official policy wé were required to file a 3% county
sales tax but not the 2% city tax because our school was ‘
outside the city limits. We obtained a tax chart for use by
store cashiers and forms for filing. The news was relayed
to the other students, and everyone agreed that the best way
to keep track of the taxes would be to set aside 3Z of our
total sales every Friday when our inventory was taken. The
students discussed writing up individual sales slips for
each purchase, but they recognized that this would be too
complicated and time.consuming..- ---— - i

* * * * * E I

On the first Ftiday after our store opened in January, I
met with the clerks who had worked during the week to take
our first inventory. The students tallied the number of
each unsold item and entered it on our inventory sheet. As
we had also received a new order of pens, these, too, were
counted and -added togghe inventory. Next ye counted our
money, $67.29 total, including $10.00 in change loaned by
the PTO. Several girls then straightened up the display
case so that everything would be ready for business the
following week.

lLater that afternoon the entire group met together. ,I
put the inventory sheet on the overhead projector so that
we could work together to figure out the sales tax and
evaluate our sales for the first week. We multiplied the
quantity sold of each item by the sales price of the item
and then added all the subtotals to determine our total
store sales for the week. When we compared this total with
the money taken in, we were $20.00 short! |

The students really panicked (not to mention the teach- a
egs) We immediately tried to find what went wrong, and we f
discovered that on, the day we had transferred the newly
arrived supplies * the, display case, there were so many
activities going on at‘%ne time that the students forgot to
check the invoice against the order received. —Sure enough,
after poking around, we found that only half the packages
of paper were delivered. Also in the process of the gsearch,
we found a mistake on the invoice--a $4 80 error that was

not in our favor. ] ‘
. LuL

.
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Everyone was naturally relieved to find that our money . %}:;»3::
. o ’ was only 65¢ short. We figured that part of this discrep- . ’ T
ancy could be attributed to the sale of pencils. Since %} o,
. they were priced at one for 9¢ and two for 15¢, it was too ; e g &
cba/"f' Lrne 7% difficult to figure our exact revenue from pencils, based ' . ¢

on the number sgold. R

* * * * * * *

l@c/// forss Sgles : . . : ‘
34 M M’ 63 /S¢ 7{(5" After the store had been operating for about a month, one ‘ ‘ -

e BR8N LT e e e ey tmvantortos snd. sound g S
- 376 going. :
. Yo //7¢ 7.60 that the sales had dropped about 50% during the past two b .
37 « 2 Y0 ?¢ AEQO  yeeks. 1 asked the students‘why they thought this had hap- 3
IS ’:é.M moro- RO (P4 3,50 pened. . B | ) , '
‘ ‘s« » 97 /7* 87> . "The new i8 worn out,’  ~~ — " N ‘

"We'ye out of some items."
Vie M et 77 /% g59s "They' re not as excited as they were before.”
— One of the boys said jokingly, "Maybe we could have a
Figure C2-8 sale."” The other students picked up on his idea right away,
although a few were afraid we would lose money.

Someone méntioned that pens would be a good sale item
because we would soon be receiving a new shipment of striped
. | . ~N ones and then everyone would be those." We worked together

to figure the cost of our "old" pens which we purchased in

.
TS e 0 AL L Ao -
. Ry

Lo
ke . . large boxes--forty-eight pens for the price of thirty-six. :
' ¢ The students discovered that with our 30%.discount from the i \ ‘
* supplier, we were paying only 9¢ apiece and charging 19¢. ey
The group voted to lower the price to 15¢, still a good ! .
. ‘ profit, and run the sale during the next week. ' )
< Que Qﬁs‘)‘ sell Our sale on pens was extremely successful. The number ce
‘R‘&L&‘S . . NEd 20 of pens sold during a one-week period réached a record high . ;' . '
&\f?tm . 0 29 . and even with the price lowered by four cents, generated 5
- N33 - A .4 more income that that received during any other previous t ’
) nekcheo¥s .63 .99 week of business. A meager turnover of only ten pens the L
rultrs 0 J0 . week before jumped to sixty-three pens during the week of . L :
crasers . o . J5 our skle (see Figure C2-8). ¢
80155665+ h) ) : M The success of our pen sale prompted the students to as- v , .
: qupo_‘\s .05 09 sess the profit on other items whose prices could also be AR
- . 3‘1’) o9 A reduced. The only difficult calculation for the stugents i <
S‘Plf‘ okbod@ .34 H9 was taking 30% off the list price to determine our wholesale ; _—
. Llayes 7pms . I3 AQ cost. Eventually, we compiled a11 the data we needed and ' .
crwgofﬂba‘fp‘“-\'\ S .‘%‘g’{ *  the students made bar graphs showing our profit on various . <0
SORSSO\'S R . items (see Figures C2-9 and C2-10). b , s
Later in the year a group was formed in response to cus- , ' ‘ o
A ] - tomer complaints about the high price. of pencils sold in the. ,
Q 1..’, : ‘ school store. This led to a discussion of prices at differ-

I
i
:
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. ]:MC i Figure C2-9 ) ~ , ‘
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ent stores and then to the topic of cost versus quality.

We were suddenly into the Consumer Research unit. The stu-
- "dehts actually built unbiased apparatus for testing our
pencils. Their conclusion, that the qualities of various
pencils were’ so sipilar that the price was the most impor-
tant factor, convinced our classes to shop around for a
lower-priced wholésaler. N

TS FICI L (511516 (1)849.2 4 DA 3526713325021
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* * * * * * ;

Near the end”8t the school year we met in a large group
a to consider plans for closing the\store. The students felt
\ that the store should be continued by our two fifth-grade
- classes next year, but they decided that they would manage
the storé during the four-day registration period before
classes began. During these four days they earned $35.00
profit from $172.00 gross sales. .
On the first day of school, then, the store was turned
e over to the two new classes. From there the progress was
slow. The new students kngw so little about the stoxre and
. their ideas seemed limited. It really made us realize how
. much the first students had learned. '

Our business was dragging and our orders were taking too
long to be filled. While one group of students tackled the
problem of finding a new supplier, the other students dis-
cussed ways to revitalize our sales. Although some students

felt that we should do more advertising, the majority felt
that they were adequately covering this area.

One girl mentioned that she knew of another school store
that sold items made by studehts, and she added, "Couldn't -




we do that?" Everyone thought it was a great idea,
their suggestions came in fast and furious. Eventually; we

detided to make knapsacks containing an emblem of t&s, chool
mascot. There we were into ‘the Manufacturing unit! |

* % - * * * * * '

As the second year drew to a close, we teachers began
evaluating the store and looking ahead to the next year. We:
both felt strongly that the first year's students, who had
had to plug through the challenge in its entirety, gained
the most from their experiences with the store. We feared
that simply handing over the store to a third group of stu-
dents would mean that they would spend their year just
learning to run the business. Therefore, we felt that the
best thing would be for the.store to be sold out. Luckily,
another teacher was interested in sponsoring the store (see
log by John Limon). We were delighted since that would
ass?re a fresh approach and allow us to bow out still "lovin
ic." - :

We explained what would be happening to the store 'and
asked the students to decide how they wanted to handle the __
closing. They were concerned about many things (e.g., "Do
we give everything to them?" "What about the display
case?"). In the end, they decided to sell out everything
and to use their proflts to buy a glass display case for the
new store.

As we had about four more weeks of school some of the

. students organized a Closing Out/GoingaOut of-Business Sal?

They cut all prices by 20% and advertised by intercom
announcements, notes, and posters. The sale lasted fot two

,weeks.

‘In the meantime, the other students organized the final ,
event, auctioning off the remaining supplies. To prevent
the 800 students at school from yelling out many bigs at
once, the group devised a numbers method and signs’to hold
up for bids. Prior to the auction, all the clagses in {
school were given an opportunity to have a team of our stu-
dents demonstrate how the bidding procedure would be con-
ducted. The students’ also made explanatory flyers that
asked parents.to practice with their children at home. '

On the day of the “@cution, approximately half the student
body, carrying their numbers, came to the gym. Our student |
auctioneer, who had been selected by our classes as the beét
in the auditions, then began. Much to our surprise, things'
really went very smoothly, and we sold everything. Many a;“
items were sold at the regular price (we stopped the 3?§3i3§

£
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there), but some bargains made the bidders happy. After
the auction, we spent the rest of the day delivering good
and collecting *money.

Once we were out of business, we paid off all deth{an
taxes. With our profits we purchased a new glass display
case for the next school store, and we even had enough .mo
to buy a complete potter's wheel for the school. The stu:

* dents were really thrilled to be*able to do something tha
gsignificant for the school.
for all of us. .

It was a very good two years

STOREMINDERS
Brown Paul Dohrmann Jance Cavanagh and

From lett tiith graders Kenny Karen Tesitor display some of the items they'lt soon

seil in Heatherwood Elementary s school «ara
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3. LOG ON SCHOOL SUPPLIES
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by John Limon* ABSTRACT :
Heatherwood School, Grade 6. This class of sixth graders at Heatherwood School, 4
o ‘ . . Boulder, Colorado ! Boulder, Colorado, spent an’ average of two and a ‘half hours * ﬁ
a (August 1974-June 1975) per week working on two phases of the ‘School Supplies Chal- B

lenge. First, the students reorganized a defunct’ school
store previously sponsored by two fifth-grade classes. To
raise funds for purchasing their basic invertory, the class .

N sponsored a garage sale from which they, earned just over n
’ $100.00. The students then formed four groups to plan for

~N the opening of the store. ' While the, Survey Group devised )
* and conducted a survey of the student body to determine the - ~;
. most popular supplies, the Advertisznggarbup developed a ;
trademark (4 footprint) with which other students would ey
. e - associate the}' slogan, ",1'3‘: s Comingl" The Security Group o f

.

) ' . . devised a locHing system to protect the school store dis- | s
g . . play case, and the Catalog Group priced and ordere the most ., -
. ' popular items on the survey. During the Grand Opening of
: the store, the class gave out balloons contaznzng discount
coupons and held a drawing for a prlzq. The class lates
marl . i formed new pommittees (Finance Board, Cataloq/Orderjng, New
, . . . Products, and Consumer Relations) which managed the store -
’ for the remainder of the year. During February the stu-
dents decided to expand their store operation by including :
a recycling bin for storing reusable supplies for fréee use ,
. . by students and, teachers. One group of students visited
- , . . . ‘jw : primary classes to determine the most frequently used items
, \\\\ * that could be Eollected by the class. Groups.were formed
. . to scrounge items from locfl industries. .Although a bin
' was designed and-construction was started thé school year
! ' ended before the students could implement their plans.
’

'

v

v 14 . s
. ¢
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. " Shortly after the fall term begang the topic of a school

. ’ . store arose during a class discussion. Some of my'students

had previougly helped with the operation of a now defunct .

. school store which had been sponsored by two fifth-grade "o
classes. Because our school is located in a resfidential '
area and is rather isolated.from businesses, the students .
really felt the absence of a school store from which they
could readily obtain needed supplies.

-

. *Edited-by USMES staff 1?" 3
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‘LET’S make-a.deal.” "“The price is

right.”” Super fantastic garage and
bake sale. Help éth graders raise
money for school store. 75th Street to

Heatherwood Drive. Follow signs to
Heathérwood School. 7750 Concord
Drive, 10:00 a.m.-5:00 p.m. Satur-

v

. Figure C3-1

¥

b

After the stydents decided to reestablish the schodl
store, their first concern was raising money to -grubstake
a basic inventory. The previous store had been initially
opened with a $100 loan from the Parent-Teacher Organization
(PT0). We considered this as one possible source, but we
felt that we should also investigate other financial routes.
The students were quite animated during our discission as,
they brainstormed the following mon?y—making ideas:
. 1. walk-a-thon or bike-a-thon '
* 2, car wash .. . ’
3. another PTO lpan * s
4, garage sale ) i
5. bake sale
6. pon¥k rides
7. carnival
8, mowing lawns and other odd jobs
9. selling golf balls (scrounged from the
nearby golf course)

°

Some ideas wére quickly rejected; e.g., pony rides could -
invoive legal hassles; no water supply was readily available
for‘a car wash. The idea of a carnival,was good, they
thought, but it would compete with varighs Muscular Dystro-
phy carnivals .in the neighborhood. The period ended with a
class consensus thatlgarage sales were really popular and
would be good since many students had recently helped their
families with sales. After a quick vote, the class decided
to aim for a garage sale as their way of raising capital.

For the next three weeks all our attention was focused

"on the garage sale and a simultaneous bake sale. I had

first thought that staging: the two events at once might be
atteqp;ing too much, buﬁJthe students' arguments convinced
me it could be done. The class-devised ads for the inter-/
comy school bulletin, and local newspaper-(see Figure C3-1),
made a videotape ad for other classes, wrote letters to
parents, and made signs and‘posters for the school., The
pringipal gave us permission to hold the sale on the school
grounds but not to use the buildings. The students prepared
a schedule of workers and made arrangements for pricing and
displaying the items which were donateqd by class. members.

On the Saturday of the sale, we were really surprised
that prospective customers began to arrive even: before our
opening hour. The baked goods sold out quickly, just as
the students had predicted. Even though it was a cold,
niisty day for an outdoor sale, people really flooded in for
the first couple hours. -

4
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The students were marvelous and really in charge of
everything, Because it was the most popular job, the cash-
iers rotated every half hour to give everyone a chance to
work. As the tables became bare, the students quickly re-
stocked them with.books, toys, clothing, and shoes. The
class popcorn makers worked tirelessly to keep up with the

demand. At tEg end of the day, we divided up the remaining’

goods that wetre th keeping, and the students began the
clean-up chores. Fifally, we counted the money, a total
of. $111.90! Subtracting our change money and the cost for
the newspaper ad, we had made a profit of $102.90. I was
very exhausted and pleased, in that order. ,

When the class met on Monday, we reviewed the sale for
those people who had been unable to attend. Even the stu-
dents were surprised that the baked goods had been such
ruhaway best sellers. They had had no idea that people
would buy an entire cake when it had been cut'into squares,
each marked 5¢./ One of the most efficient setups had been
the change table. One boy had brought two tackle boxes
which had been great for keeping the coins separated. As
we had surpassed our goal of making $100, there was a smile
on every face. RN .

* Because all our funds were in cash, wg discussed where
we should keep the money until we purchased the supplies.
After various safe \places were suggested, the class dec{ded
that we should open a bank accoynt. They felt that paying
our bills by check would both provide a record of our ex-
penses and be safer than sending cash through the mail. I
later opened a separate account for the store in my name,
and ‘the students took care of all the check writing except
for the signature.

With our financial backing established, we started plan-
ning the actual "nuts-and-bolts" setup of the school store.
One of our initial tasks was choosing the items we would
sell. The students first called out various supplies until
someone suggested making a 1ist on the board and separating
the items into categories. The students who .had worked in
the previous school store helped us figure out the follow-
ing classifications:

Hot Stuff (good sellers) S // !

"Heatherwood" pencils (specially printed)
"Heatherwood" pens

"Heatherwood" folders

"Heatherwood" backpacks

felt-tip pens primary pencils
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. Moderate Sellers

- . crayons
’ ‘ /// paper
. erasers
) | . = plain pencils
rulers
Trems (}"‘0\&(&0&\6{‘\—\?\2\2 iho‘d— ) spiral notebooks
have n ¥he Scheo

. Staplecs and. Staples ¥ )
. Heatherwood Flag or penort /.

3 Heatherusoed stickerse—
$Bgehigf foolet
5 pencal 9&9&5.._-—«——-

b. Hole-punthers_

A\or S‘FO(' e \r\r\g

8 Q,‘Ege.pir \DLEQ‘VKQDS
\qs\—\ccovsrs '
ope_____

\\ Steldy Q\\ps__f——-

\%\ Mech. peacils and
papav ok \Sooks \coa
A finy pencil gharpenecs

*\5. Hsaﬁamood oakenes v

nitely decided not to have a

ing list: ’
stapler and staples
"Heatherwood" flag/pennant
school stickers
Big Chief notebooks
hole punchers
plastic notebook covers

* for ‘their opinions.

Y
areas..

plies.
the following paragraphs.

ﬂg My students felt that the experiences of the previous
store would help them set up their store, but they defi-
"repeat performance." They
agreed that many new items could be added to the store in~ ™
ventory, and the compiled their suggestions into the follow-

81

Poor Sellers .-
scissors :
"Heatherwood" buttons
pencil cases

o

.
-
3

tape

, paper clips

mechanical penciIs )
paperback books

tiny pencil sharpeners s

patches

< -

When the lists had been completed, we discussed how to
select the items for the sqore invéntory. The class de~
cided that it would be best to ask our potential customers
Therefore, our next task was to devise
a survey for the students in other classes. - ’

At our next USMES session, the students.decided they
could best handle the preparations for opening our storée by
. working in separate groups, ‘each in‘pharée of one specific
surveying, advertising, security, and ordering sup-

The activities' of these groups are described in

They reasoned that the ‘older

students ‘would probably have more need:for the supplies,
.plus more money to spend, and they felt that the younger
students might have difficulty reading the survey form.
Fifteen items were 1isted from which the surveyed students
were to select five that they wanted the store to keep in

Because approximately 300 questionnaires were needed

Figure C3-2 SurVex Groug
. The Survey Group used the lists of items generated by
. . - the class to devise a questionnaire for all students in
” grades four, five, and six.
“stock (see Figure C3-2).
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two dittos wouldn't clearly reproduce such a large quantity.
A schedule was glso made for distributing.the surveys. When
the students had collected and tallied the 7§sponses, they
reported their information to the class.

. )

Advertising Group ’ .o ' ~ . - ;
) The Advertising Group.was to develop a campaign promoting
- the "Grand Opening" of our store. As their preliminary
ideas seemed to focus on standard methods of advertising’
(e.g., posters and intercom announcements), we held a gen-
eral class brainstorming session to help them think of

catchy gimmicks. ~e
. I related a story of a very successful advertising cam~
. paign for coffee that had been conducted when I was growing

up in Chicago. For several weeks the ads simply stated,
"I will bring a mountain to Chicago," Gradually, the ads
became more specific, untimately announcing the brand name
of the coffee. The students felt that the element of sus-
pense engendered by the coffee company was very successful.
We batted arouh many ideas for our sﬁore ads; some had
L, "7 -  merit and some were too obvious, for example, posters X
: teading "The School Store will be here. soonk" oy '
Several days later we continued -our discussion on adver-
tising, and some -good ideas started to emerge. The class
decided that they, too, needed an element of suspense for. ,
their ads. When one student suggested the motto, "It's" *
o Coming!" as a phrase-that might work, the other studentg
immediately supporteds the idea.
The discussion then turned to an idea for atrademark., -
I suggested that perhaps theéy could think of 4 symboleo
that people would assocfate the statement "idtg Coming!" =%,
with the idea that the school store would be opening soon.
After further discussion, one student suggested drawing a , -
J footprint with our motko written inside. - T
The Advertising Group then*spent several sessions working
independently to develop a prototype for the trademark and
to make posters. They first deliberated the kind of foot-
print they would use. One suggestion was to have it re- ‘-
semble a shoe's impression. Another suggestion was a bare
foot; the girl actually trated\her foot for a pattern. =
Another choice was a sort of‘fbominABIe snowman type of i

ded that various sizes of the footprint were
needed but they should all look alike, i.e., be to scale.
They aigg thought that the school store workers should wear
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small "feet". To make multiple copies, they drew patterns
on a ditto master and duplicated them (see Figure C3-3). l

The group spent one entire session industriously cutting )
out footprints of all sizes. They also’made a schedule so '
that they could systematically cover each area of the .
school with signs and with footprint drawings.an the black- .
boards while the classes were out of their, rooms. On each 1
footprint theé-students wrote "It's Coming!" Two of the boys
also made a very large sign about eight feet long, contain-
ing a huge footprint and our-motto. This we called the
"sudden sign” because it was to be used by students who
would suddenly race across the playground, with it during
recess. .

When the Advertising Group began displaying their sigms,
they were very pleasedhto hear other students and even some®
teachers asking, "What's coming?" That was the sort of in- -

‘terest we were trying to generate. ‘

Security Group 4 4
This group was to design a security system so that the
supplies could be locked up in the display case. (We were
fortunate to inherit two, very nice glass: display cases . |
purchased by the previous school store from a local grocery:
store that was closing its bakery department.) The members
of the Security Group had quite a bit of difficulty getting
organized and deciding whether or not they wanted té’ con-_ i
struct a burglar alarm for the display case.’ :
Of all the groups, the students in the Security Group
_were the most diverse in their abilities. Two.boys in par-
ticular were several grades behind in their basic skills, »
but they especially enjoyed the USMES sessions, Not only )
did they like talking and moving about, but also they felt .
successful in what they were doing. Working with each other
and the other group members-had a good effect on them. They : -
ere forced tp listen and to evaluate the ideas of. others, i :
aghey were forced to compromise and to interact. It wasn't !
,always easy for them (or me) but théy certainly *learned
.some of the social .skills of dealing with other people.: .
. Some of the initial ideas of thé group were rather elab- E
orate, e.g., obtain a pinball machine ti1t switch that
would set off a bell if the case were jarred ox,moved. One
boy even mentioned a light beam setup similar to museum
security devices. After many delays, they finally“managed
to. finish designing and installing a padlotk which was
- mounted so that it closed over the screws fastening it to
.the door frame. They also placed a long rod of wood inside - ,
the sliding door to prevent it from being opened.
When the lock had been installed, the Security Group was

' -x
- jae—— b e
| O N ~ i




~ L

satisfied that their system would foil any burglary attempts.
Their device was put to a real test in late Eebruary. One
of the students rushed into class and excitedly told how
someone had broken into the school store the previous even-
ing.  He related that during the basketball .game some third

" and fifth graders had been seen looking threugh the display
case. Naturally, the news was a big shock to all of us; X'P .
couldn't believe that our locking system had been breache
As we questioned the boy, we learned that most of his story
was hearsay. I later talked with the two boys who had been
identified,)and~it turned out that although they had tried
to open the store case, the lock had prevented entry. They
did get into an open bin under the case, but it contained \

N

only empty boxes. This was the extent of the reported
"break-in." We were all pleased that the lock had withstood
the amateur burglary attempt. -

Catalog Group

In the meantime, the Catalog Group had been busily look-
ing through various catalogs to check on prices and availa-
bility of possible items to order. Initially they had been
very enthusiastic about ordering either small footballs or
pennants printed with the school name. However, when they
read the small print in the ordering details, they dis-
covered that they would have to order in quantities of 1000
whigh meant a cost of approximately $70. This information
quickly cooled their enthusiasm since they knew we had only
$102.4n the bank. They decided to return to the survey re-
sults and to order theigost popular items from the survey.

By mid-October the catalog used by the previous school
store group finally arrived. My students started looking
through it right away and soon ran into trouble when they
tried to figure out the terminology.

. List Price/Each Price/Doz.

Y

/ .

Pkg. Case ‘ : PkgT Case
. Glue 1 ‘4 29¢ $2.09 $2.00

We had a quick conference with the teacher who had previous-
worked with the ‘'school store group, and she explained'
ong package contained one dozen items and one case contained
" four dozen items.
The group then did some quick calculations on the board
to find how much money they could save if they purchased
glue by the case. They discussed whether it would be worth
'
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investing $8 in glue in order to save 9¢ per dozen. They
finally decided that because glue was not a quick’seller,

it would tie up too much of their money. The group then re-
viewed their list of items to find which fast sellers could
be purchased by the case. Using a pocket calculator, they
made preliminary calculations for a total order.

At thefr next meeting the Catalog Group made an extensive
list of all the items they might order including products
previously sold in the school store and new items that, had
been popular on the survey (e.g., binder organizers, jumbo
crayons for kindergarten children, mechanical pencils,
stapler kitg, and both wide-ruled and collegiate-ruled fil-
ler paper). “When the students added their order, the total
cost was over $136. They decided that the entire class

" ghould make the decisions about what to order and in what

quantities. .

When we met for a class discussion, the Catalog Group
reported their findings. According to the former teacher
sponsoring the store, we could order supplies and then pay
after a thirty-day billing period. It took quite a while
for most of the students to understand or even to approve
of this plan; they felt we should pay as we go. When the
Catalog Group explained that our entire order would probably
cost nearly $150, the class was in an uproar. The students
demanded an immediate accounting of expenditures. The Cat~
alog Group then led a dis€ussion of :Zat they had learned
about wholesale and retail prices, amd the students con-
stantly compared the price of each item to those at a local
supermarket (which they all wanted to undersell). By the
end of the period everyone agreed that we should send in our
order without money but then pay as soon after we were
 billed as we could.

The next day the entire clasg again met to determine
which items we would order. After much ¢iscussion, the stu~-
dents decided the following supplies should form our basic
store inventory:

¢

!

binder organizers
erasers
jumbo and regular crayons
mechanical pencils and lead refills
filler paper (wide-ruled and collegiate—ruled)
scissors :
staplers, staples T
ballpoint pens
regular pencils
Because the minimum ordg; for pennants was $33, we decided
kY . ] o _ v
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to table this idea for a while and to assess our financial
situation afteér the schodl store had begun operation.

The Catdlog Group telephoned our ‘order to the supply
company, and the shipment arrived three days later. Since
we were all eager to examine the supplies, we gpened the '
boxes immediately. The students were very impressed with
the quality of the supplies. They especially liked the or-
ganizers which were all different; some had various colored
leather motifs, and others had photographs of football ac-
tion or a seashell or a flower. Everyone started selecting
a favorite one, and the room was filled with cries of "I
want this one.'

As we were examining the merchandige, we discovered that
some "fine" lead had been mistakenly ordered as refills fo
the mechanical pencils. The girl who had called in the
order was really distressed because this lead cost $21.

She was relieved to find out that we would get a reﬁpnd on
our next order when we returned the lead to. the supply
company. This was the first time she had heard about a
bill being credited for the amount of returned items.,

When the excitement had somewhat subsided, the Advertis-
ing Committee.reported to. the class on theirlggﬂést plans.
They had made a huge sign saying "Grand Opening" which was
to be used with red, white, and blue crepe paper ribbons
extending from the ceiling to the store counter top. One
of their cleverest gimmicks was an idea for discount cou-
pons. They had placed small pieces of paper (some blank,
other reading "5¢ off" or "10¢ off") inside balloons which
they distributed to ev fifth, seventh, and eighth child
in line at the Grand Opening. Their {third plan was to hold
a raffle with a mechanical pencil as the prize. They used
a ditto master to make entry blanks with spaces for a
child!s name, grade, and teacher. Two of the girls deto-
rated a box with red and white crepe paper and printed
"Entry Box'" .on the front ard "Deposit Here" by a slot'in
the side.

We next discussed which days we would hold our Grand
Opening for the approximately 750 students in our gchool. -
Because the following Thursday through Tuesday were parent
conference days, the students would be dismissed at
11:30 A.M. each day. The class decided that for those four
days all the classes could be invited to come to the store
on a daily schedule from 11:00-11:30. Three boys who had
been in the Security Group made out the time 1list for-each
class and then visited the teachers to make final plans
with them. We spent the rest of this session blowing up
balloons and complq%ing the "feet" buttons while the Grand
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for-the -amount-of-sale. .and-one.for..3%%_of the amount .that
‘had to be added to the total sales price. (See Figure '’

. had one chance to guess the number. The person guessing
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Opening Committee decofated the lobby. :
The final day before our Grand Opening was -one of busy
preparation. We determined our sales prices by quickly v
looking up the list price of each item, then comparing it to
the suggested retail price, and finally .choosing an amount
betwéen the two. For exapple, the mechanical pencils had a
suggested retail price of 39¢ which was-a 40% markup over
wholesale price.. The students thought that this was too
high and decided to charge 35¢. No definite profit margin
was estéblisﬁgg; the students reviewed and priced each item
separately. e entire class worked together on only a few
prices because the Catalog Group felt that since they had .
done all the work of searching through catalogs, determining .
how much’we could buy, and actually phoning in the order,
they had earned the right to price the items. They decided
to post prices on a large poster which would be' clearly
visible to customers as they waited in-line to purchase
their supplies. (See Figure C3-4 for facsimilie of poster.)
From the experience of the previéus store, we knew that
we would have to charge sales tax on all purchases. Three
students made a tax chart for our cashiers to use. -The
chart, ‘based on a. state form, contained two columns, one
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We solved the problem of deciding who would work as store
cashiers by using a number guessing game. I wrote a number
between 1 and 100 on a scrap paper, and each®student then

<

- 4
Lt

I

the closest numbgf, either above or below, became a store
clerk. This seemfd to, elimimate all squabbling about ¥ho *
would be paired as a clerk with whom and during which shift
of six students they would work.

The day of the Grand Opening of our new Heatherwood
School Store arrived. ¥ Last minute details were taken care
of just seconds before our first customers visited ‘the °
gtore. Most final preparations were small, such as cleaning
the glass on the store case go_that the display would’ sliow .
up. The janitor also helped. us relocate a screw, which
hadn't been mounted flush by the Security Group, thereby -
avoiding a skinned knuckle for us. .Our most preasirg de-
tail was finding money to use-as change in our store. We -3
were all very cHdgrined when we discovered our oversight.
Fortunately, .however, the class aide, who was also the
lunchroom cashier, came to our rescue. The students wrote-
‘out their first check for $5 and put the ‘néeded silver in

the cashbox. ,
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* huge footprints saying "It's Here!" leading up to it.

.floor to form two lines leading to the stor

* about when they were supposed to work, and decided that a
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The display case was 1ocated in the school lobby with
My . Tl
students had placed three strips of masking tape on the )
counter so* :
that customers wouldn't crowd 'around all at’once. As’ they ’ r
reached the display counter, they were given an opportunity . v
to look over the items, ask questions, gnd make purchases. .
The store cashiers were very, cooperaznve with the cus-- !
tomers, and they also kept a check on each other's work.
One boy was reprimanded by the group because he had been
charging 1¢ tax for sales of SZC“father than 2¢ tax. An-
other student let him know that he was throwlng away the’

class's profits. After thismincident all the clerks agreed . ) R
_to check the sales tax guide before quoting a total sales :

price. K .

Advertisements had encouraged students to visit the store
even if they had little or no money “to spend because they
"might still receive a balloon with a discount coupon. How- —
ever, only those students who made purchases were eligible
for the raffle.=Mos¢ cugtomers purchased at least omne
item, and by the end of ouf' Grand Opening, the storé clerks ) “ -
moted that we would soon have to reorder certain supplies, . . o
especially mechanical pencils and 1ead refills, which were o _ -
nearly deple ted.* '

After our successful Grand Opening days- had been com-
pleted, we met in a 1arge group to discuss the business ; %
hours and the working schedule for the school store. The . C )
suggestions ‘ranged from "open every other day" "open only - P
in the mornings before school.”" The _consensus of .the group o o
gradually gravitated toward being open every day, both be-~ o VG
fore school and during lunch. The hours established were §ooe -
8:00 A.M. to 8:30 A.M. and 12:40 P.M. to 1:10 P.M., Becguse y
of the size of our student body, the-lunch hours.were stag- }
geredy-and our store schedule at lunchtime would accommodate co v B
only third through sixth graders. The class decided that i e
other students could arrange to visit the store during the . ; . ! co
morning hours. . T

. Each stud&nt-then selected a working partner, and a list
* was made of everywtwp-person team. The class decided that
the biis riders would work at lunch time .and the walkers in’
the morning. This system gave evEryone a chance to work as
a clerk. We also briefly discussed some students' confusion
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posted"calendar of schedules would help everyone remember. .,

*The students might keep records on sales each day. This
. could be done graphically. See A Composite Log.~-ED, - o
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Several days later we reviewed the operation of the store,
and I mentioned a problem I had noticed. One day after
school I had found the display case unlocked. The reason, I
" later discovered, was that several of the students had not
,understood how to place the wooden rod correctly in the door

(1.e., 1if placed on the edge rather than the flat side, the ~
door could still be opened). I had also noticed that one
crew of workers failed to lock up a box of pens when they
had departed for the day. So, carelessness was a problem,
and to counteract it, I found that I had comstantly to re-
mind the workers to check everything. Many of the sfudents
had never before had to accept this type of responsibility,
and even though I felt that I was sometimes nagging, they
did seem to feel that my reminders were helpful.

As the operation of our school store continued, we found
that the management was becoming too complicdated when we Tad
to work out all details with the entire class.” Consequent-
ly the students decided to divide the areas of concern into
smaller groups, each in charge of specific responsibilities.
The following committees were formed: ' .

1. Finance Board--keeping ledgers, determining
- order costs, writing checks, paying bills
2, atalog/Ordering Committee--keeping inventory
and determining quantities of supplies to
order ‘

3. New Products Committee--looking through addi-:
tional catalogs and making recommendations
for new items to order .

"4, Consumer Relations Board--dealing with customers
who purchased a defective .product~or who were
disappointed that a purchase was not what they
had expected .

The Finance Board members and I ate lunch together that
day, and we discussed how to fill out .the various tax forms
and write checks correctly. They could hardly wait to pay
the bills!

The Consumer Relations Board eoriginated because of a mal-
functioning stapler that had been returned by a customer.
This group was also to be in charge of writing occasional
ads as they were needed. .

"Later in November when all the student body had had ample

opportunities to make purchases at our store, we held our
4'..-
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raffle for the mechanical pencil and lead refill pack. A
third—grade‘boy won, and, naturally, when I made a. big deal
about handing’ over the prize, he remarked that he had just
bouight a mechanical pencil. (Isn't that just the way it
always is—-the guy who already owns a Cadillac .wins another
one at a raffle.)

Several days later the class became involved in a heated
debate over our store prices. Some students wanted to
lower prices because they felt the store shouldn't be a
"Wip-off." They wanted the store to make a profit, but they
also wanted other students to think of it"as a service, too.

To resolve the issue of overcharging, we decided to cal-
culate the percentage of profit on several items.. The stu-
dents decided that they wanted to lower the prices on
staplers and erasers. A profit of 3¢ was okay for erasers
(wholesale price 12¢, retail price 15¢) they thought, but
a 25% profit was excessive. They were really shocked when
they discovered that the 25% profit was 3¢. Prices were
_ also lowered for mechanical pencils, paper, and felt-tip
pens. This led discussion of how most businesses
have "overhead" and "labor" charges that must be figured
in the sales price.

The topics of ‘sales prices and profit arose again when
the New Products Committee reported to the class on their
research. They suggested the following new items for the
class to consider adding to our inventory:

A -~
pennants rulers
tiny footballs school glue
spiral notebooks bumper s¢ickers /
Glo-balls ) protractors
small tissue packs compasses
paperback books campajgn-type buttons »

‘ .
After discussing various pros and cons, including the cost
of each item, the class agreed to add compasses, rulers,
school glue, and protractors. I was rather surprised but
also pleased when the students insisted that the rulers in-
clude a metric side.

wWith the items selected, we decided that the.entire class
should work together to determine the sales prices. We cal-
culated more profit percentages for the items that we were.
already selling, and we continued to find large discrepan-
cies. Several students felt that we should do all we could
to make money, but others insisted that the ‘'school store
was a service. Although some heated discussions took place,,
a compromise was finally reached between the two groups, and
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_ the new items were priced at a moderate percentage above
cost. The students -then voted to adopt a variable price
structure for pricing all new items individually 1nstead of
imposing a flat percentage of profit.

The sgtudents continued to restock the store inventory
whenever the display case started to look bare as our orders
were filled within only two days. They noticed right away
that the supplty company from which they purchased supplies
always sent a total cumu}ative invoice of all their orders
with each new order. Rather than keeping 4 eparate inven-
tory of supplies received, they used The compRny's invoice
which detailed item amounts, catalog ordering number, price
per dozen, etc.,*

When each new shipment ariived, the students again bick-
ered over their retail prices and spent a lot of time soul-
searching for fair prices. Many times cries cof "Unfair!"
and "Too high!" would, permeate our discussions on pricing.
The mindrity of capitalists were always outvoted, and, in
fact, most of the children really began to ‘view the store

as a service for both themselves and their fellow students ¢

rather than' g money-making endeavor. Y

"Sales were good all year, with the exception of scissors oL

and jumbo €rayons. Prices of many items were actually clob-
‘bered by inflation, in particular, paper, pencils, and felt-
tip pens. Nevertheless, the students held the line on the
retail prices and consequently, didn't realize any great
profits.

After our initial advertising campaign for the Grand
Opening, we never needed tb advertise formally again. The
"word-of-mouth" messages spread the news of any new items

or price changes with incredible speed. . Our most popular
item remained the mechanical pencils, and when wé “received

a new shipment, the word went out like wildfire. Within
_two days, frequently/less, they were all sold out.

" . Although we had posted a schedule of working hours, many
students had been failing to check it. For several mornings
customers had arrived but the clerks hadn't. Because the
school store was so popular, we were receiving loud com-
‘plaints from customers who were not being served. After
considering various solutions to our absentee problem, the
students decided to give a reward or bonus of a 35¢ school
store gift certificate to the best team of clerks for the
month, We agreed to use a large calendar to keep track of
the attendance records for workers. Our plan worked so well
*See A Composite Log for a graphical method of keeping .
records of sales.--ED.'
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that after two months we were able to discontinue the sur-

veillance. ' - : }
The December vacation and other school activities inter-

rupted our work on the School Supplies unit until the latter

part of January. Other students complained constantly until

ve' were able to reopen the school store. =
One interesting thing did result from our temporary -

closﬁng. We received several notices about paying taxes . .

and finally a notice to appear in the state tax ‘office. I

accompanied six children on the visit to the taxman who was

very kind and explained several details to us, It seemed

that even though we had not been open for business from .

mid-December to the end of January, we were stlll required )

to file a tax form. The students, who had thought we were

going to be part of a big court scene, Were a little crest-

fallen, but, I believe, more aware of the real world and

how day-to-day government functions. E -
* * * - % * * * &

Recycling

Just before the December vacation the class had become
involved in a-discussion of recycling when I brought in a
booklet illustrating how new items can be made from dis-
carded materials. Throughout several sessions of discus- o
sions, the students decided that there were several reason®
for recycling: (1) to make money, (2) to clean up the en- .
vironment, and (3) to use discarded materials for making ~ 3
another item. They also formulated a definition of recycl-
ing, "using something over again." - .

During our discussions one girl suggested that we could
also use the 3&5001 store as a center for collecting and
dispensing itdms., She added that maybe the class could Co o
use the collected materials to make new things to sell.
Another student agreed with her idea and Buggested an i~
centive program for cvllecting that woulg.entitle a child
who brought in reusabldmaterials to receivé a free item
from those already collected.

When, in January, we resumed our discugsion of reusing

'discarded items, we applied our thoughts to the questior,

"Can we do anything about recyclingNgggerials for our, .
school?"‘ We’ thought that recycling was~perhaps not obvious.

" to most people\and, therefore, neither, to us, We talked

about concrete suggestions, such as collecting old pencils,

and then considered consulting varioys local industries
; that might donate -8crap items,
We talked about how we woq}d approach the various indus- '
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tries, and then we realized that we should first havé an .o
] , idea of the sort of items that were needed. We thought that,
‘ the lower grades would probably have moré use for the dﬁp—

carded materials, but we didn't have any facts on which to

ﬁgﬁ base our opinion. Someone proposed checking with the first

~graders, and I then suggested that the students would prob-
! . . «. ably obtain more information if a small group actually spent .
a day mbnitoridg activit;es in a first-grade class. We set . . '
up a lottéry drawing . to-choose our eight ' exchangg students. -}

. Later the selected students reported to the class that i

the primary students had used paper plates, toothpicks, :

. . . . . computer -cards, newsprint, and tigssue paper. One group “

-~ b interviéwed a primary teacher and obtained the following .
Qs _ . ‘ list of items she could use: 3

- . \ . cans of different sizes nuts, bolts -;
3‘9‘7 H’né\ NA %‘ A0 %? newspaper " nails !

: . old puzzles . milk cartons S

* irto s H&OF caf\fortnentS. old socks sandpaper '

old books, magazines

Most of the month of March was spent designing and making
models of a collection bin for storing our discarded mate~ o
* rials. 1In developing the designs, the students agreed to i
* try to incorporate several needs. For example, the con-
tainer had to be readily accessible and easy to open by i
both teachers and students. It also needed to be divided .
“into several sections to separate various categories of
" {tems. Some students also thought that a way of closing
or securing the bin was needed so that the contents wouldn't
be lost. Other students thoyght that the center should
always be open, and their designs reflected this idea (see :
examples in Figures C3-6 and C3-7). o
As the studefits completed their designs, I gave them ) ’
scissors, tape, and a large piece of oaktag to use in build-
ing a model of their design. A few of the children made
their models to scale but most did not. The design shown
in Figure C3-8 was later chosen by secret balloting as the i
one we would construct. 3
with the design for the bin chosen, we listed on the 3
board the students' suggestfons for our future tasks:

1. actual construction of the bin
2. decorating it ‘

$ ; , | P S?{‘—— 4 . 3. gathering materials to distribute : i
) ' 1 5 1 \ '4, * training teachers and students how to use .. . N
. \ ’ ; > Cog

jfigurg C3-8 . . the bin (possible reward syste?? ! ) *

. .
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5. contacting industries
6. parents contributing items from their place
- : ! of work : !
7. educating parents to our goal of reusing items .
8. intercom announcements ‘
Later the students decided to work in groups, and so we
. categorized our tasks and delineated the various responsi- .
bilities of each group: '

i. At Home Recycling——Plan a method for making
each family aware of recycling and create
a plan for recycling activities and a mini-
recycling center at home. ‘ .

.

e
.

2. At School Training Program--Set up a presen-
tation to make other teachers and fellow
students aware of the school recycling bin
and how they could participate in its opera-
tion.

3. IndhsJ;ial Involvement Group--Determine which
local industries could be contacted and what
scrap products we could obtain from them.

4, Construction Group-—Build the collection bin
usin the design selected by the class.
g 8 y i

The students selected groups in which they we¥é most in-
terested, and those who expressed no preferences were dis-
tributed among the four groups.

Problems in scheduling our USMES sessions seemed to
plague us throughout the month of April. As a result of
long delays between meetings, some of the students began to

t loge their impetus, and I had to "fire" them up again at
each gsession. By the end of April, all the four groups had
begun work, but it seemed obvious that our target data of

! ; May 1 would not be met.

At Home Recycling
The At Home Recycling Group first drafted an explanatory

note about our recycling efforts to send home to each stu~-

dent's family (see Figure C3-9). They also began desigrning

a game to increase parents' awareness of recycling. Tq see

how well families would cooperate with us, the group con-

ducted a trial run of their "home minicenter" made from a
o } shoe dbox. (See one student's explanation in Figure C3- 10.)
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' The group later reported that their experiment had been
: ‘ / a great success. Their ‘families had all participated, and,
x ) - _~ within days, the boxes were filled with the sort of items
. o we needed: meat trays, paper towels cores; egg cartons, 4
etc. The group felt that this proved that families could
participate and help gather reusable materials. .

4
s

At School Training- S
The At School Training Group also felt that their most '

: a serious problem was awareness. They decided to display
, ; o around school large .posters listing the .items the recycling
C < N center could use: ' '
3 ‘ old Christmas cards styrofoam packing
0% 23 ' . buttons y 4 uice cans f
W MMQ M - egg cartons ’ tter tubs ; .
<ot S yarn eat trays :
- ‘ oot oot an 200k Ones. Thak © old toys ., ‘ . {
A has o Xk alove dk het Kl : |
. e naadl L Qs Another of their ideas was-to make and wear buttons in- . ik
i dicating one or two things that were needed. o 4 o
Jobe countad ;;l This group felt that théy could also help develop aware- S
M.W Abnasne ness by giving a short demonstration to teachers at a staff ' X 2
Conctzn, meeting and to students in each class. They planned to ex- '
BLCL@Ef:M;L~5t -plain the purpose of our recycling box, how each class could -
:kmuﬂ Josre use it, what to put in it, and how to take care of it. '
Ha More progress was made by the At School Training Broup
2 2k than by other groups. In addition to posters and demonstra- o
onck: tions, the students drew up plans for a contest to encourage

- children to contribute items. After intercom announcements
challenged classes to bring in the largest .quantity of
items, ‘the group would place g small collection box in each
homeroom area. At lunchtime roup member would collect
and sort the items and then list everything contributed by
each class. A few days later one homeroom would be declared
the winner and awarded some prize, such as candy. (See one
student's explanation of the contest in Figure :C3-11.)

P Industrial Involvement ,
From their very first meeting the Industrial Involvement we.
W*croup encountered many difficulties, mainly/ﬁecausé of two
very -dominant group members. I had so many complaints from

. : the other students about the obnoxious behavior of these
two that I finally had to step in and say a few words about ‘ ,
. . respect for other people's opinions. I then gave the group «
! a telephone book and the problems seemed to subside a 1lit- :
Q | RS ;155:} : . tle. They devised the following list of'lqcalzcompanies

,‘ / I ¥V
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that they might call and the materials they might be able
to scrounge:

—~— ¢ -

local newspaper--end of paper rolls, cardboard
cores, teletype paper Y :

hardware stores--packing materials and boxes

drug stores--packing materials

liquor store--boxes and cardboard of various
sizes :

church-~(unsure of materials)

large department stores--packing materials, shoe
boxes

dry cleaners-~hangers, containers

ice créam parlors--gallon ice cream containers

barber shops--bottles, containers

supermarkets--broken wooden crates

furniture stores--remnants, fabric

Bin Construction

* The Construction Group, consisting of nine students with
varied abilities, met in the Design Lab. I expected the boy
who won the design contest to assume command, but he ex-
hibited no real leddership qualities. The §?3§g began to
flounder, and I realized that the students had no concept of
how things are constructed. I cast about for examples until .
one boy came up with the idea of a car--the framework, the
body, and the interior. This was a real start, and sudden-
ly the discussion became quite animated as the students
moved to the chalkboard to start sketching their planms.

Next the students had to consider the actual size of the
bin. Although his plans specified a five-foot square, the
designer now said that what he had agtually had in mind was
a four-foot square. Then the students encountered another
problem--what materials to use?

After much deliberation, they decided to use firring
strips and they listed the materials they would need:
ten 8-ft. firring strips (1" x 2"), two 8' x &' plywood
sheets (one 3/8" thick and one 1/4" thick).

{ 1 purchased the lumber and brought it to schogl. Al-

though the students really warted to keep the fancy curves
as dividers,” they acquiesed to needed modifications when
they saw the limitations of the plywood.

They first started work on thé bottom frame, or the
chassis as they called it, after a great debate on whether
or not to notch the crosspiece. As the Construction Group
continued their work, internal bickering among the students
slowed them down. Finally they did manage to cut the ply~




wood and glue and fasten the floor of the bin. Then, when
they began to work on the interior partitions, the group
greatly changed their plan to a more simplified one, similar

to the following:
( nla A -
\\/

o

' \

\
Y

\

To make the small divider panels adjustable, the students
inserted two small blocks at the top of the butside wall®
and two next to the inside partition, thus allowing the
divider to be placed anywhere along the inside of the box.
They devised this plan because it would better accommodate
different amounts of materials that might be collected at
any given time. The modified design also enabled the group
to divide the work more efficiently. Some students cut the
short blocks from firring strips, while others cut the ply~
wood dividers, and others glued the short pieces to the
sides and middle partitions. Since the construction of the

new design turned out to be very time consuming, some of the..

students decided to work after school to finish the con~
gtruction. One student even devised a design for the out~
side of the bin (see Figure C3-12), but there was not
enough time to follow through on his idea. ‘

> Although most of the students had worked diligently, it
was disappointing for all of us that the school year ended
before we could implement our plans. The students did feel,
however, that another class might be able to continue with
their work. ~

* * * * * * *

As the school year drew to a close, we had to consider

" what to do with the school store, which had continued opera-

tion throughout the year. Toward the middlé of May the
students reported that the store display case was almost
empty. We discussed whether we should reorder supplies for
the final weeks of school, and the general opinion\ seemed
to be that we should not. The students agreed with one
boy's suggestion that, as we had only small quantities of
items left, we should just give them to the fourth-grade
class that would be in charge of the school store next year.
Finally the class discussed how to spend the profits from
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the school store, The students listed many ideas and then'
debated the pros and cons of each one! They very generously
decided to buy an outside drinking fountain for the school
and were disappointed when the pripcipal informed us it
would have to be installed through'a work order and was
probably too expensive. Because the fountain wasn't pos-
sible, the students decided ‘to pass their profits along to
_the fourth graders so that they would have funds to order )
" their inventory first thing in the fall. .

)
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4. LOG ON SCHOOL SUPPLIES : ’

_ by Sherry Malone* ABSTRACT .
~ Hilsman Middle School, Grade 8 * After studying a social science topic on conservation,
Athens, Georgia ‘ students in this eighth-grade class began work on a S 1
(November 1974-June 1975) ‘ Supplies challehge. They briefly researched the recycling

efforts in their local community and then focused on organ-
izing a school distribution center ‘to provide teachers with
| - reusable items that were normallyidiscarded (e.g., plastic
‘ . pill bottles, cardboard boxés, baby food jars{ scrap lumber).
While one group of students converted an unused closet into
the storage area for their supplies, other groups talked
with teachers to assess the demand for particular materials ‘ ¢
" and wrote letters to local industries requesting overruns
and discarded items, such as carpet ends and lumber scraps.
The students also scrounged:unused items from their homes
and from around the school. In addition to operating the
distribution center throughout the school year, the students .
also sponsored a successful school-wide book exchange. The
class members contributed books for the basic inventory, and
. the other students at school then traded In their old ‘books
for new ones or purchased books for a small charge. The
' . class donated their earnings and leftover books to the
' 8 school library. Although formal USMES sessions on the e
School Supplies challenge were discontinued after the re-
cycling center began operation, the students periodically .
discussed any problems that arose in their collection and
distribution of discarded items.

. .
I -
oA aa e e N, -

o e

. 1 introduced the School Supplies challenge to eighth-

. grade students in an ungrouped social science class while
we were studying the natural resources in Georgia. For
three days we had focused on how the natural resources were

| . used by the various industries in the state and how short- ‘ ’
L : ages of certain resources affected industrial production

| oo i and, consequently, the people in our state. The idea of

, 4wy, recycling arose early in our class discussions of better

} ’ Ct . ways to manage resources. During a brainstorming session
| : on various materials that were switable for recycling, I

| had an ideal opportunity to pose the question, "What can s
our class do to make recycling of discarded items more

| o . ) *Edited by USMES staff
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useful in our school?" After a time of random discussion
in small conversation groups, I appointed a very able stu-
. dent to be the class discussion leader.

The discussion leader repeated the challenge that I had
issued, wrote it on the board, and then asked the students
for ideas that they felt were applicable. I was extremely
pleased that as he listed the suggestions, he twice repeated
the challenge and refocused the students' attention _when
they seemed to be straying from the subject. Once he re-
marked, "You must think of things the class can do, not what
you can do outside school.™

Among the ideas generated by the students were the fol—

lowing: ¢
1. Save rubber bandd from newspapers for school use.
2. Save "twisters" from bread wrappings for an .
undecided, future use.
. 3. Reuse posterboard (e.g., a blank side for a new

project; if both sides have been used, use it
for collages or a sturdy backing for another
project).

4. Solicit old magazines and books from people in-/
order to hold a book exchange or to make a
donation to the library. N

5. Make recycled goods to sell and then use the
money for a class trip. (According to school
policy, students are not allowed to sell items
for a profit. Therefore, this idea was dropped
from further discussions.) R

6. Sponsor a flea market featuring unused items
contributed from home.

7. Find out 1if light bulbs can be recycled.

8. Find uses for cardboard boxes.

9, Make new electric cdvds from old electric cords.

0. Collect items for use for "stuffing" (e.g., old
panty hose, old pillows, old furniture stuffing).

11. Collect shoe boxes. /

12. Collect wooden crates to use for £irewood.

13. Collect items, such as buttons, yarm, carpet

and fabric scraps, to use for art projects.
14. Collect coat hangers to sell at half a cent each.
15. Collect bed sheets to make bedspreads, curtains,

;:>(~\\ table covéerings. )

Near the end of this session someone suggested placing two
. sheets of newsprint on the classroom wall so that any .addi-
Q _ tional ideas could be recorded. The students were agreeable

ERIC - LS
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to this plan, and they decided to identify their ideas by
writing their initials after their suggestions. (The stu-
dents at this age level are very conscious of being given :
"credit" for their work: evaluation was a real problem to
them. ) * )

The following day I used the overhead projector to dis-
play a transparency outlining all the ideas.suggested by
the students. After reviewing the list, the student dis-
cussion leader asked, "What are we going to do about the
ideas we've suggested?" The other students proposed, almost
unanimously, working in small groups because they felt it
would be easier to share their ideas. .

As the students met in four groups, I went from one to
the other to listen to‘'some of their ideas. I noticed that
most students were still offering speci¥ic "doing" ideas
rather than ways to fulfill the challenge. Each group had
somehow selected a recorder with no instruction from me or
the group leader. Becduse all the students were rather ex-
cited about their plans, the room.was filled with the sounds
of many conversations. I found it rather amusing when one
of the students, who generally credtes the most noise, com~-
mented to some of his classmates, "Be quiet! I can't hear
my own group!"

Although the groups seemped somewhat hesitant to end their
discussions, after ten minutes had elapsed, the student dis-
cussion leader reassembled the class. He listed the follow-
ing 1deas as they were reported by each group:

Group I

e Build a bookcase from bottles (they
verbally sketched their plan).

e Survey people about recycling, for example,
jewelry dealers, to find what things are N
really valuable in our society.

Make Christmas decorations from recycled
goods.,

II

Research recycling processes and costs
and pinpoint itsto our city.

Gather returnable bottles for money.
Collect litter and determine how we might
recycle 1it.

I1I
Sponsor a book exchange or flea market.

b

-
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Group III (cont.) ,
e Visit recycling plants to see what can
be done and how.
e Collect old bottles and cans for recycling.
e Find out what and how local companies
recycle.

Group IV
¢ Determine items needed by various classes,
especially for art and science.

As the list was written on the board, one student waved
her hand rapidly and said, "I just thought of an idea. For
art and stuff, we could get things from the textile company,
like material and buttons." Her suggestion led to a more
refined idea from the class to investigate the possibility
of securing extra "'stuff' from local industries.

After further discussing the various suggestions, the
students agreed to work in groups that would concentrate
on the following ideas":

® Research recycling techniques and plan
a visit to a recycling plant.
o Scrounge items for reuse at school.
e Sponsor a book exchange and/or flea market.

The students readily admitted that they knew of no recycling
plants in our immediate area, and so I suggested that this
might be their first point of investigation. l

At our next meeting the class decided to elect a' chairman
and an executive council to help coordinate their efforts.
It took almost half an hour for the election of two co-
chairmen and four executive committee members. (I have
never seen such a democratic class; they voted on absolutely
everything how many people and which ones, whether to
close the nominations, etc. I could see that they had been
greatly influenced both by the recent state gubernatorial
and school elections and by a social studies unit on voting
procedures.) Their election was fair and well carried out.
Interestingly, the people elected represented a cross sec-
tion of our class in both ability and sex.

At the next class meeting the cochairmen said that, on

the basis of time, the executive committee had concluded
that the class should first work together on the recycling

L aspect, in particular, the recycling of metal, glass, and
1., . paper in our town. They appointed three group leaders and\sw
Q . listed volunteers to work on each committee.
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We spent the following two sessions investigating these
three aspects and telephoning area companies ithat might be
involved in recycling. The groups then reported to the
class. -

The Metal Group had located a local company that both
purchased scrap metals and .ould allow our class to visit.
(Although our class never made a field trip to this company,
several of the students did visit with their parents.) The
Paper Group, with great frustration, told how they had been
unable to find any nearby center for recycling paper. The
. Glass Group had called three local soft drink bottling com-
panies, all of whom said that they ‘did not collect glass
for recycling; the nearest place was in South Carolina. One
of the group members sajd that his mother took glass for
recycling to one of the companies, and he felt that perhaps
the 3\Qgggts who telephoned had not phrased their questions
correctly.

As the groups concluded their reports, I questioned why
they should engage in so many money-making collection activ-
ities. Their reply was for a class trip to "Six Flags Over
Georgia," a "Disneyland" style recreation park in Atlanta.

I reminded the students of the policy, adopted the previous

year by our school board, that'all class field trips be ,
within a twenty~mile radius of our town and for academic
purposes only.

After a time of pouting and disconsolate faces, one stu~
dent suggésted that we could use some of the money for de-
veloping a better school library, especially in the area of
reference books needed by eighth graders for research proj-
ects. Someone else suggested that we could donate any
money towards a recycling effort in Athens. We all agreed
that both were good ideas that would probably be acceptable
to school authorities because we wouldn't be trying to raise
money for our personal use. The ¢lass concurred that fur-
ther discussion should be tabled until we actually had money
and needed to use it.

" At this point fhe students completely dropped their
money-raising plans to sz}l\;i;yclable goods—to companiess

no one seemed concerned Aboud\whether we had accomplished

y;

the first phase or not. They decided that we should refocus

our attention on surveying the school to determine what'

items were needed and then find out where to obtain them.
Just before the period ended, one of the girls asked,

"What are we supposed to do about these groups we're in?

In our group we don't feel that we're getting instructions

from the executive committee." Many other students nodded

in agreement. OQur cochairmen made no reply, and with gpr-‘”
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session coming to an end, I could only suggest that tomorrow §
they could outline on the board some direction the class
might take which we could then discuss more fully.

The discontentment .among the ipudents did rouse at least
one cochairman into action. The following day she came to |
class with a prepared ditto listing three groups which would
concentrate more on the second phase of our plans--scroung-
ing items for reuse at school. The ditto (see Figure C4-1)
seemed to rejuvenate everyone's spirits, including~mine.

The students began volunteering for the groups, but only
three people signed up for the, Investigating School Needs

or Survey Group, and so one of' the tochairmen joined. I

felt this was because she readily saw no leadership among

the members who, although enthusiastic, were not academ~
ically advanced. 'The Investigating Industries Group was .
very lopsided because almost everyone wanted to participate 5
in this group's activities, and approximately one~third of
the class volunteered to-help set up the store. After some
time, the students did attajin more of a balance in the mem-
berstips of the groups. C e

For the remainder of November the students worked pri-
marily in the three groups, but we also held periodic class
discussiops during which we talked about the items that were .
being collected. Each group also reported on the progress
to date, any difficulties encountered, and plans for the
future. A brief description of each group's activities
follows. .

£

Recycle Store Group .

Memifrs of this group explained the purpose of our class -
actividies to the principal’, who gave permission for us to:
house our collected supplies in an unused storage closet.
It was really small and very dirty, bu;_the students were, -

nevertheless, quite excited. - -

Before this group could even clean the storage room for
our usg, they had to find new storage locations and then
move an odd accumulation of materials, including two lawn
mowers, assorted folding chairs, a bird cage, an old kilm,
many 25-pound packages of clay, science lab stools, two old
doors, and lots of junk. The riding lawn mower proved to
be the most exasperating object because of its size and
weight. In spite of concentrated efforts of measuring and
turning it at different angles, the students were unable to
move it through the.partitioned door into_another storage
shed. They eventually had to seek assistance from the jan-
itor who removed the door from its hinges. '

The students formed an assembly line to transfer the 150
‘ : 171
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packages of clay to two top shelves; one student stood on
the f£loor, - the second on a chair, and the third™on a shelf
as they passed the clay upward,’ When the various materials
had been relocated, the group cleaned several inches of
dust from the usable shelves and lined them with construc-
tion paper, They mopped the floor, and at last they were
ready to start moving in the collected items which, in the
meantime, had been sorted by the other groups.

Whgn the final cleaning details were be¢ing completed,

’

severdl members of this group helped with other activities.
One of the boys designed and made a poster showing a “MQEET ,

"truck with "Hilsman Recycling Plant' written on the side,

whith he displayed on the storage room door as our trade-

mark. ecause the students were aware that it was against

school policy to sell items for a profit, everyone seemed .
to adopt his poster idea of calling our recycling store a

"plant." > )

Several boys from this group also discovered some old
miniature houses that had been built in our shop many years
ago. They dismantled them outside and then moved the wood
to our plant, where they spent several sessipns pulling out
all th&nails. The wood scraps and even some of the nails
were dgﬁinitely reusable. .

Investigating School Needs Group

This group completed a letter to be sent to every head
teacher, and one of the group members typed it (see Figure
C4-~2). During the same period that the letters were dis-
tributed, the students received one immediate request for
baby food jars. The group's chore was then how to locate
them--ask people, put up posters, contact people with young
children. One girl later wrote a letter asking a teacher
who had small children to save empty baby food jars. She
replied favorably, and our source for baby food jars was °
settled.

Although most teachers promptly responded to the letter,
the students found that they needed to write a personal
reminder to several of them (see Figure C4-3). With the
list of needed items growing, the group displayed the re- /r‘“\\ﬁ
quests on posterboard so that the entire class could help
with the collection, The list was reviewed during a class
meeting, and many students responded with "oh" and "ah" as
if they were aware that some of thede items were, at their
homes.
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List of Needed Items

" Carpet samples Wood‘ scraps\sawdust)
Paneling samples - Boxes of anmy siZe
Fabric samples Jars of any Hize
Buttons Cans of any size
Discarded paint . Material scraps ~tre
Rope Construction straps |
Wire Rejected products .

Thread Twine "

)

The students suggested various ways to collect some of
the hard-to-find items. For example, for a request for
telephone books, one student suggested that everyone could

bring in old ¢ones from home since new ones were then being

distributed; for sawdust, someone noted that sweeping the
floor in the shop area would probably fulfill our need.
When one teacher said she was '"desperate’ for forty-five
stationery-size boxes, the class had an immediate request
to £111. One student suggested that pencil boxes would be
the approximate size to fulfill the purpose, and the class
was able to scrounge the needed boxes from aqugd the ¢
school. ) . N
The Investigating School Needs Group next started work~
ing on various other aspects of the collection. One boy
made a container for discarded pencils, and three girls cut
out letters reading "Recycle." They then cellected and
glued on litter from around .the school to give thelir_letters
a three—dimensional effect. Their purpose was twofold: (1)
to attract attention frop students and teachers gnd (2) to
make them aware that many items that were routinely discard-
ed could be reused. Although the girls had originally
planned to hang the sign on a back wall inside the storage
area, the class was so pleased with the final effect that
thty decided to place it‘on the wall outside the plant so
that everyone could see it. -
After the sign had been up for several days, 1t, unfor-
tunately, disapgeared overnight. The students felt that
none of their schoolmates would take it; their only answer
was that one of the janitors had thought it was actually
litter and had thrown it away. .
N »
In¢estigating Industries;Group
Using the Yellow Pagées in the telephone book, this group
selected twenty-five local industries, including textile,
paint, ‘and lumber, iwwhich they thought might be able to pro-
vide discarded or overrun items. They éiggs_quite a while
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S . e ’ drafting: a form letter with an introduction ylﬂ’ining' what
: ": i T ) " they were doing and why° they needed the discdé® {tems.

) E N As they began to refine the letter, they even asked me for
kN . . L ) a copy of a business letter to use as a guide. ‘ They also
) i e ooy Lt attached the list of items that'had already been requested
“3:, . ?' e : Gaines School Rd. so that the industries-would have an idea of the types of
) = '\ Cy e, . AAmC;.GL 30600 . Wmaterials we could use.

When theinwletter had been perfected'and neatly copied.

B - AU B :'a Povesber 22, 97 \g by hand, the stpdents wert to the principal to' secure ap-
. . L . o . ., broval for mailing. One of the group members then typed
.o Gentlemen: ~* - S \ ‘ R the letter on a ditto master (see Figure C4-4). It looked

very professional except for one misspelling ("recycleing"),

Ve "°C°“°W?*&f rade students froa Hilsman Middle School. 0 oy group decided to crgss it out rather than retype.

Ve are now ‘tnvolved {na rccfclxms project. We are looking around the letter. Two students learned to use the ditto machine
for discard‘ed icen that ¢ould be of use to our school. Our teacher and made the needed copies. fn the meantime, thé other
o e R N .+ students obtained twenty-five envelopes and addressed: them. *
s A8 MEs Maloned v . 1 \ There was quite a debate over how they should.sign the

%, < Anythin; your esublishnent throvs out or i{s of no sore use to letter——their names, my name, Room #41, Hilsman Eighth
~

«

You vt vould aPPreclate. These {tens can be anything from rejects Grade' They finally de'(;.gded to use "Representatives\of
. . Hilsman Recycling Plant plus the names of several committee
: ‘. to ,saaples“!o sc,raps to unusablc mteriall Our school can use alot members. - The signatures wexe rotated so that - -everyone had
.M\Nweethmgs e ’ ) the opportunity to~sign two or three 1etters.
L . out uae1311m:m,aoplmscgweu..pnmm ceply. Tell Another dilemma arose ower the proper way to fold a busi—
oL . X ness letter. One student remarked that in typing class "you
. . us (if ve can) ““t"°°'"¢“*ﬂ"dP“k"Pﬂnd"M" Se¢ @nclosed  £01d the.salutation first," but another student disagreed.
" lise. N . ’ . . They finally compromised and folded the letter between the
- . “ - - Stncerely, A first'and second paragraphs. Wwith this issue settled, an
. I - o assembly line quickly formed with three students folding
’ o ’ . "the letters and two stuffing the envelopes.
. Figure C4-4 ' ‘ This group 'had been quite concerned about rg€elving re-
L . ¢ plies from the.industries. THey deliberated ghether to..
. .. K . . enclose a self-addressed envelope or a postcgrd or just to
: - . - . ) assume that at least some industries would respond. \Before
. N N the letters were gealed, they decided to enclose a stamped
) . - ' - self-addressed postcard to facilitate the return of their
. P ‘ requested information. In addition to mailing these let-
: - ’ X ters, tworstudents telephoged local businessmen they knew
' N and were promiSed that they would be informed if any dis-
carded items were available. 4
As.the students completed their particular group tasks,
, c. . ' R « theysreadily found other chores that needed to be done, from®
T, scrounging materials at school to sortin {&hp collected
e " . items. . One of the boysT who felt that teachérs always -
. . " N : needed gxtra pencils for students who didn't have them, per-
‘ : k . " sonally set out to collect "lost" pencils from around the
: ) yay 0, I school, especially from the front hall,” the gym, and outside
I -l Y B - the building. He returned with forty-two pencils, most of

. . . . Y
» . ‘ A v "
‘ N
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Aruitoxt provided by Eic:
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They decided not to include temporary needs, such as the ‘

: 111

them collected under gym bleachers.

One student suggested to the class that we collect from
the typing room the paper which had been used on only one
side. Everyone felt that this was a good idea, and the
recycled paper actually became one of our most requested
items. A student visited the typing class several times a
week to replenish our supply.

The class had originally planned to collect a wide as- .
sortment of materials, in addition to those specifically
requested, and then to generate further interest in re-
cycling by publicizing our large inventory. Durimg a class
meeting students suggested collecting plastic mill jugs and
plastic wrappers from newspapers and bread. This!prompted
a discussion of the flow of goods, and the class decided
that we shouldn't clutter our plant with available but
useless items. Because plastic wrappers and milk jugs were
not in demand at that time, they decided to postpone cQ&-
lecting in quantity any of these items until they were
needed. As the.students considered various items that had
been reduested, they devised the following list of goods
which they felt would be constantly in demand and, there-
fore, would require a large supply:

Boxes

Plastic margarine tubs ,

Wood scraps

Small jars . .
Cylindrical cans (from oatmeal, coffee, lard)

LS S NS IE N

sawdust requested by thé€ art classes for making puppets.

As supplies accumulated, students who had completed their
group work sorted, cawegorlzed, and stocked them on ®
shelves.* Our inventory included the following items: ’

Assorted glass jars .Scrap'pa er

Baby food jars 01d mé&Qi bookcase

Boxes i 0ld clothes (for fabric)
© Plastic Bags Rope

Plastic food tubs Plastic Silverware trays

Pill bottles Tin Cans

Wire Paper bags '

N

" *The students mighl also make a flow chart optkw storage

area to decide od jthe best placement of materxals by
placxny the mosi requested items in the most accessible
location --ED

'?\‘ ) "'P‘I'f] °
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) \ , S _ ’ Scrap wood Egg cartons
Two pie plates i Pencil stubs
. Sponges - 01d telephone books

S . ) nuer\ -}—0\(’\) ‘ Twa boys became self-appointed inventory-keepers and

shelf-stockers. Every three days they recorded the -items
/ and quantities gn hand (see Figure C4-5). Later they re-
. fined their method and used a tally system to record the

) ® l . g ' 4gventory in ah old ledger.. Using a checkbook method, they
oo . W fwn ) left spaces for adding and subtracting the number of goods
., . . received and distributed so that their inventory sheet for
i ’ . "B W . - each item was similar to the following: .
A . .
P N Wc ﬂm?A, Date . In Item Out ’
L . ) . N - 4

4/8/75 Ty ' Paper Bags un |

. . . ~ ~ 4/11/75 W . i
B ‘ & M,am 416775 L o

6 . - \ Two other boys, who had spent such a lc;ng time removing
L{ - nails from the scrap wood; drew a rough sketch of plans for

M cam more shelves to use in our plant (see Figure C4-6). When
' \ _ they presented them to the class, other studer‘zs commented

| D. M WW_ that the shape was "odd" and that the shelves should be

- . larger. The boys gave a vely good defense of their designm,
. qq -0 . . explaining that the diménsions represented the measurements
y ! ~ of the scrap wood they were using. They felt that in order
to meet their challenge to make discarded items more useful,
they needed to use this discarded wood rather than cutting

l JJM? up larger pieces. This argument sSeemed téd satisfy the rest
- N . : of the class.

JdtiéJ , When the boys lateg, bégan construction, they found that
they were unable to brace the shelves adequately. There- .
. \ i fore, they adopted a new design for two separate tables
which, when completed, really improved the appearance of

' ,, . 9.-1 WA_, the plant. It ceased looking quite as messy because there
. . ! 4 . was more storage space for supplies.
' . ‘ / }x . We had -also begun to receive a few replies frqm indus-
L~ . Wﬂq’ . tries, but they were generally disappointing. A local
. bottling company said that they ,collected glass for recycl™
, ’ . J ing and they commended the students for their efforts. We
' ' , " Figure C4-5 . were also offered free plywood scraps; some measuring as

large as 4' x 6', 1if we would pick them up in an adjacent
. town. One’postcard offered both wood and .carpet scraps,

. . . but the man who had signed it failed to indicate either his’
: ' ] 3 1 ~ company or his address. Because the students cquld only
Y ' ’ u\) guess which of several companies he might represent, they

\ ' y - 131"
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- clagsesg, etc., please bring them to school. We egpecially need small
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Teachers

. }.2“ egg cartons I
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) ETE

used a telephone.book to find his home number. Unfortunate- -
ly, it had been disconnected and no new number was available. )
In spite of their efforts, the students were never able to -« |
associate the man with his company.* We were all extremely
disappointed that so many industries had failed to respoﬁi -
especially because the students had gone to the trouble and
expense of including the stamped postcards with their let-
ters.

From the time that tfie Survey Group had first talked
with the teachers, we had been ‘filling their requests. The
Survey Group also devised ads for our daily bulletin that
reminded the teachers about our supply of materials (see
Figure C4-7). The students were really elated when they
received requests whi¢h they were able to fill immediately. o

.

 HILSHAN DAILY BULLETIN ..
{ . ’
ANNOUNCEMENTS : .

. . . °
6lat. School Day Nov.22, 1974

y NN . .

An eighth irade‘socia} studies class is concerned with recycling.
They have opened the Hilsman Re-cycling Plant on the lower® hall.
If you have hny items at home that could be used in science or art

.glass jars, wood® scraps, cylinders (such as coffee or oatmeal cans),

plastic food tubs, any size. Please send these items to Room 41.
v,
¢ o ) ANNOUNCEHENTS
. . Nov. 27, 1974 ~ .

.
. .

\“‘. TR
Do you have any need for any of the following items? Come between 9:30-
20 to the Re-cycle Store: * ' .

v,

glass jars

‘baby food jars .
pencil stubs

plastic medicine bottles
Vtin pIaCes . plastic bags
ns; or'scrap metal butter & othér plastic
e containetrs

and many vther items

‘scrap ‘wood ,
phone books
», .. paper oged on one side

’ paper bags

T Durfng bre busy day we filled\four separate requests.
: fifteen .telephone books to ‘the’-business class; fifteen pill
‘bottles and several jars to science, recyjtled paper to two
- ~communications classes; and baby food. jars to the aft ‘room.
. At times some requested items wérg not -in our inyentory
“(e.g., empty food- boxes with marked prices for g math cl ss),
and the Inventory Group alerted the qlass to a new need.

)
'e

N ' .
. *The students might number eaé!!reply card before mailing
them., t'A 1ist of all the industries and, the number of the
..t postcard assigned to each could, ﬁhen be used to identify

Caeae U each reply.~—ED .
- . ‘ [QJ

. . N
. . . \ S, . ' N
4 . t
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few requests did cause some real "finding" problems, such
as a very lengthy request for items including metal disks,
bamboo, and metal cans.

One very interesting request was for a 34 cm % 50 cm” box.
Because most of the students were just beginning to work
with the metric system, there was quite a discussion of
exactly what size/box was needed and how many ‘inches were
in a centimeter. To this latter query, thesstudents' an-
swers included "a degree,” "five inches," "one-hundredth of
a millimeter," and "about three inches.”" To. obtain the
correct answer, they decided to ask the math teachers but
found they were all in class. .

* As the students were. looking at their standard measure-
ment rulers that they used every day, they 'discovered" for
the first time that the reverse side was marked in metric
units. Wixh their new-found knowledge, they set out to
measure boxes rdnging from file cabinets to pencil boxes but
were unable to find the needed size. One student finally
cut out a pattern from old newspaper so that they would have
an idea of the approximate size.

When the students were able to visualize the needed size,
they hypothesized that the box in which notebook paper was

ent to the schovl office would at least approximate the
s\ze. This proved to be a close guéss--the box measured
32 %m x 50 cm and was acceptable. to the teacher requesting
it. I really felt that this activity involved as many
students in thoughtful, active work as had anything else to
date. The students really seemed intent on solving this
measurement "puzzle,"” and I'm sure that their knowledge
carried over into math class. :

The news of our recycling effort seemed to .be spreading
throughout our community. One day the mother of a sixth-
grade student, who was not in any of my classes, brought in
two very large stacks of assorted glass jars, éverything
from baby food jars to wine bottles. She explained that
her family: was interested in helping our class because they,
too, felt that recycling was important. -

Toward the end of November our student discussion leader
surprigsed everyone by distributing to the class. a dittoed
sheet which announced new groups for a flea market or book -
exchange (see Figure C4~ 8) He explained that we needed to
look ahead to another phase because most of the groups had
basically completed their work or were just waiting ;for
additional information to arrive. There was some confusion
abput who would continue to work on the scrounging phase
and what new groups were actually needed.’

‘With everyone talkingrat once and -offéring suggestiOns,

A ) .o

-
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the leader turned to me and said, "I was so organized this
morning and now I'm so confused." He decided it would be
best to list all the needed groups on the board and explain

» the purpose of\ each.

Scrounging: Continue to find goods, stock ’
shelves, keep inventory, and generally main-
tain the functioning of our recycling plant.

Place: Find a location for flea market and/or
book exchange; check with principal for
authorization.

Publicity: Advertise our activities. .

Fairlgxchangg: Manage the actual event.

§

TLe students understood the thorough explanation, and
volunteers again signed up to work on the committees. Onme
student mentioned that the entire class should extend the
scrounging effort because that part of their challenge had
not been adequately fulfilled. Although there was unanimous
agreement on this point, the students felt that until they
received additional requests from teachers and responses

‘ . . from industries*®* about new supplies, there was little they
/ . could do. ‘
. - i . Three girls who volunteered for the Place Committee were ¢
} very concerned that the class could not do a good job of k
i sponsoring both a flea market and a book exchange before our
- agreed deadline, the December holidays, which were only
three weeks away. Therefore, they agreed that the class -
should sponsor only the book exchange with a possible date
set for Friday, December 13.
Various methods for exchanging books were discussed, and
' : . one girl said, "Let's not tharge much because everyone
i should have a book if he wants one." They decided that one
book could be swapped for another and that a small fee of
10¢ would bes charged to anyone who didn't have’ a book to.
trade. Any money they earned and any leftover books would
\ be donated to our library. With their basic plans' formed,
the girls spoke with the principal, who gave permission for
them to proceed with the exchange. ’
- ’ » At our next session the girls reported to the class, and
everyone concurred that they had made the right decisions,
The girls added that every person in the class was expected
" to donate five books for the exchange. The cochairmen later
o . j? r organized the students into the following three groups to

ERIC | | - 7 ' i
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Students!

Dont forget about the bodk exchange on December 12 and 137!! Briﬁg
your old books and or ten cents. Your teacher will get you to the
1ibrary during either of these days.

'

L Y
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work on adverfising methods:
1. Make ihtercom announcements each afternoon, put
notices in both the student and teacher
bulletins.

2, Devise and ditto leaflets for the classrooms.

3. Make posters.
4 v '
For,;he next three weeks the class concentrated on the
efits for the book exchange. However, various activ-

inued as they were needed. The actiyities of the

three Ppub ::ffy groups--intercom, leaflets, and posters-—are

CZflﬂ{jES- descrfbed in/the.following paragraphs.

The Intefcom Group wrote ads that were read over the .
public adreds system for three days preceding our sale.
Most were humorous "poems” and evoked comments--''That's
corny"--from -the students who, ,nevertheless, enjoyed- them.
This group also wrote announcements for the daily bulletin.
(See draft of one .announcement in Figure C4-9.)

" The Leaflet Committee initially planned to use recycled
paper to print a notice for every studegt in school. /ﬁow—
ever, when they found that they would need 900 leaflets,
they were so stunned that they amended their plans. In-
stead, they chose to post one leaflet in each classroom.
After completing the draft (see Figure C4-10), the students /
dfttoed their leaflets on recycled paper and later posted
them in the fifty or so classrooms.

‘The Leaflet Group then reconsidered their first plan to
give a notice to each student in school. They found that

by spacing five short notices on a single ditto, they could ’4'.

reduce the sheets of paper needed to only 180. (See copy .
of notice in Figure C4-11.) e
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However, while they were duplicating, thé&'atill ran out of
recycled paper from our plant. Because I'would not %e; them - ,
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. ' ' ’ . interrupt classes to ask for paper, they decided tg try*¢
’ s . , using notebogk paper. They scrounged an umbelievable quan-
7 %5'(59\5 - Bk Exchange tity of part‘zcally used paper just from the members of our
. . - class, and it sufficed for the 'emergency situation. They
. , used a paper cutter and sorted the .notices into groups of
/ . ) . 100 (for approximately 100 gtudents in each of nine teamsg)
> which were then delivered on the day before our exchange to
< . all head teachers.
After unsuccegsfully trying to locate used posterboard,
. . . the Poster Committee resorted to using large construction
' . : ‘ . paper. When they had completed the‘thirteen”posterfdesigns,
¢ Bubtin d ExMenhr\1601d they presented them to the class for approval. The commit-
' : tee also drew a hastily sketchéd map of the Z§§;01 to de~

X . termine the best locations. for displaying th sters.
X (See Figure C4-12.)
‘ X ‘“?i::;w CDyrﬂ In arranging the schedule for the book exchange, the
~ students felt that they could not easily accommodate al
- 900 students in one day. Therefore, they decided to hodd
ithe exchange on two successive days—-Thursday, December 13,
for sixth and seventh graders and Friday, December 14, for
eighth graders. They use¢d a master schedule from the office
to work out the time slots for each (language arty class,
taking both lunch periods and class changes into considera-
tion. Letters indicating visiting times were written and
— delivered to each head communications teacher.’
7&;-, 53 GQrade Noll _-As the students began to bring in their required five
X X books, a group formed to code "ReP" (for Recycling Plant)
s ’ in red pencil on the title page. They explainqd that this
. was to prevent people from "ripping off" their books. All
Figure C4-12 ) flewly traded books were to be coded during the exchange.
Within three days we accumulated approximately 200 books,
and the students realized that they needed to sort them into
categories. Someone from thig group'seemed to be forever
running out to get Another bok for a new category they had
> just thought up. It also seemed at first that nothing
) ‘ would ever really be accomplished because the students were
! ' "ahing" over the books they wanted and recalling the ones
. ; ‘ they'd read. They finally decided on the following cate-
\ 0 . gories:

-
. .

: . Referente
) Sports

Mystery
Adventure (fiction and nonfiction)

‘- .
h}k Animals

Sophisticated (defined as harder:to read or for
. "smarter" studentB)

£12J}:‘ » ) + * Puzzles/Activities, Jokes

‘ foz
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The Sorting Group developed their own system, so to
speak, for categorizing books with which they were unfamil-
iar. Either they asked’ yhether anyoné had read the book,
they read the jacket flap, or they briefly scanned the pages
at.several intervals. In spite of som® student opposition,
they decided to withhdld from thefr supply four books which
they felt would have too many 'X-rated" scenes and also a
controversial book by:Abbie Hoffman, I thought it was good
that the students could decide-without adult prodding that
some books might not be acceptable for a s¢ifool event. -

As they looked over the collected bookf, the students had
a real change of heart concerning their groposed 10¢ charge.
Ong bqy mentioned that with such a low price we could con-
ceivably sell all our books to just one class, thereby dis-
. couraging trade and depleting our supply. When this issue
was presented to the entire class, the students agreed that
our policy should be édJustedN They decided that a pricing
committee should price each book between 10¢ and 75c¢. This
change in plans necessitated a quick revision for the Poster
Group who quickly ammended their signs to read "10¢ and up"

r."10¢ & M " depending on available space. Corrections
were also made on the leaflets and bulletins.

The Pricing Committee immediatefy noticed price inconsis-
tencies when all members were individually pricing books.
They reorganized and formed a small assembly line with two
students attaching masking tape price tags, two marking
prices, and two resorting. Although the class had set an
upper limit of 75¢, there were still several books for which
‘they just couldn't charge such a low price. One was a sin-

gle eéncyclopedia volume which the libraty couldn't use. The

group ‘priced it at $2.00 and laughingly told me, "There is.
always an exception to the rule."” Another exception was a
new $6.95 hardcover book, The NFL Today, yhich they priced
at $1.50. -

Because the students were afraid that fheir supply might
be depleted before all classes haf an opportunity to visit
the exchange, they decided to limit each customer' g pur-
chase to three books. They agreed to place no restrictions
*on the number of books traded.

ﬁaking tokens for traded books was the next undertaking
of the Pri€e Group. They asked thé class for advice on
what materials to use, and the following ideas were sug-
gested: ’

Marked bottle caps .

Poster or construction paper cutouts g . ‘
vy 06

Play Money 1 V!

Rubber stamp to mark customer hands

-
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' ) ‘ ) For one reason or another, each suggestion seemed to credte
- another pxoblem. The cuéghts and bottle caps were too
“E?Tiy“"*“ﬂd°) _ easily duplicated or destroyed; the rubber stamp was messy;
e no one had any play money. The final suggqstion'was to gee
. whether anything in our plant could be used.
’ The group did find the makings for their tokens ii our
‘L’ . plant. They used heavy cardboard cylinders which had come
from the centers of wrapping paper. After measurihg the
length of the #ylinders and marking thirty equal portions, j
1ﬂ , they cut them out with an "X-Acto" knife. The plain card-
£ board ones were used for Thursday's exchange and the yellow
ones for Friday's, just in case there was any problem. They

2 . were not sure what problem might develop,,bu they wanted to
%ﬁou} OF' be prepared for various possibilities.

\ The class obtained permission to hold our book exchange
in one area of the library. A group of students investi- '~ €
\X, B j gated the layout and drew a rough traffic §low diagram indi-
cating a proposed setup and flow of custometrs. (See Figure
J/ L‘BRP&RY C4-13 for a later, refined version.) Because other students
- would be simultaneously using the library and because my’
students- were concerned about securié@, separating our area‘
_j/ ' was a real concern. The group finally secured foldidg

screens from the Home Economics department. Signs were made
R ’ ///17 _to indicate the traffic entry and exit routes and also the
. . ///’j> dCZ ook categories. The students measured a table in my room
' \ﬂ and took off the removable legs so that it wd&idibe easier
- ' JL , ‘ to move to the exchange area. We then had three tables for

displaying ‘books. Areas were designated for exchanging -
tokens and for making payments. One girl used contact paper

g ens . to decorate anjold jewelry case which was used as our momney,
X box because it/ could be locked.‘~§tudent8 brought in $3.
ot worth of ‘dimes and nickéls to use for making change.
Josks , Anather major activity involved the scheduling of student
P ‘ 5%&7 .workers. The group that had planned the physical layout

‘ decided’six workers were needed: twe people to check in and
: check out books, tokens, and/or money; one person to work at
, . \ each of the three display tables; one pérson to be the "se-
: ; curity patrol’' and to oversee the entire operation. Every-
one was very eager to work, but I did put on one restriction:
4 . each worker must have a signed note from fhe teacher of' the
o, class from which the student would be excused; anyone fail-
Figure C4-13 *ing a class or in danger of failing would not be permitted
, ) “*to miss that class. This did dampen the spirits of several
. < gtudents who had anticipated missing a particulatr class. °
, ‘1 Fy - . However, everyone in the ¢lass was able to work at least ome
! ) . . wJ . shift. One of the students made «a master list of workers
Q . t . a ' | . and responsibilities which was fistributed fp everyone .

l;E{l(: . ‘ ‘ , : ) , (see Figure C4-14), A master schedule was posted in our .
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. room, and names were checked off‘as the students returned

the notes signed by their teachers. :

On the day before ouf first exchange, we held a class
discussion to go over last minute details. One student dis-
cussion leader reviewed the various respondibilities of the
workers and drew .a diagram of the exchange layout so that
everyone would better understand where‘they were to be lo-
‘cated. .The question was raised whether one or two people
would stay on the exchange staff all day to provide some
continuiq.bof organization. Mgny voluntgers imhediately+
offered to assume this duty. We were finglly able to choose
two students with no pressing class activities who would be
able to attend the exchanﬁn for most of the day.

On the day of our exchange I picked up several students
so that we would arrive at school early enough to prepare
everything for the arrival of the first class. Because I
had clagses to teach, the actual running of the exchange was
left entirely to the students.” I was able—to look in occa-
818nally, and®the students were permifited to come to my room
if they exXperienced overwhelming difficulties. They did
vigit three times: (1) to get change for a $5.00 bill; (2)
to find a substitute worker for one who had "become 111; (3)
to ask if they could go to Qunch in pairs rather than one
at a time.

When I first looked in on the exchange, it was apparent

. 1«that we had not provided a large enough area for our custom-
(ssHe ako “wil toke books outof book bax and, sort thedlon®d e to browse through the books. In such an open Space as

in”our library, it was very difficult to have the 'flow of
people that we had desired, and security was impossible,

he workers reported that the first class had purchased
cheap books which they then gave to friends to exchange-for
more expensive books. This, coupled with lost books, ‘meant
that we werg trading many of our own books.during the first
few hours. The students themselves corrected this situation
by refusing to accept any books which contained our coded

ReP. As one of our books was bought or sold, the check-out

person drew a line-through our code and initialed it.. . ;
Afterwards, we had no further problems of this nature. -
Although the ptudents tried to keep a tally of the number
of books traded agd purchase§:\they found 1t difficult be-
cause at times things were moving yé&y quickly, and the
change in shifts imareased the likelihood of inconsistency.
The students had prepared a survey to'assess the effiective-
ness of their different advertising methods, but they found
it almost impossible to administer.  Some customers didn't
have pencils, and those who did crowded around the checkout
table and caused confusion for the wor#zqata Some of the

) - '
- . . ] *
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E made a list on the bottom of their tall
‘who kept pestering them.

.traded and 75 were sold.

<
workers forgot to distribute it, and finally the Survey
Group decided that the results would be so inaccurate that
they discontinued it. -

During the first day of the exchange, the students noted
that the teachers accoufited for the largest quantities of
purchases and, therefore, for the most sales. The sixth
graders,bought more juvenile books and didn't seem to be
particularly interested in the sports category., Many of the
eighth graders were 'so excited'about the-exchange that they
kept floating into’our area, even though they weren't sched-
uled to attend until the second day. Finally the workers
of those students
They also made a list of problems
(see Figure C4-15) that they had encountered or had observed.

By the end of the first day we had traded ower 200 books
and had sold 76 books. (See tally’in Figure C4-16.) The
workers were really exhausted, ‘they made a very good
suggestion: "Do one gradé each day by themselves." They
were also concerned that they would have neither the quan-
tity nor the ’higher reading ‘level 6fjbooks needed for the
eighth graders. An SOS was sent to all members of our claif
to bring additional books for the next day.

For the second day of the exchange, the students widened
our area so that both the customers and the workers would
have more room. .Our '‘class brought in over forty additional
books, some of which were the best we had obtained. They
were quickly priced and categorized.

The news of our exchange had really spread, and the older
students were literally bringing in sacks of books; one boy
brought fourteen good, eighth-grade level books to trade.

As our first day had been such a hit witjy the sixth and
seventh graders, many of them brought in books that they
wanted to trade the second day. We had to make a quick pol-
iey decisidn regarding returning customers. My students
felt that because eighth graders had not yet had an opportu-
nity to visit our exchange, they shofild rightfully have
their day without *disturbance from the lower grades.

The second day was much calmer in all respects, and the
workers had no need to lisy problems. Over 130 books were
he students observed that the
science fiction books were again the most popular, with
mysteries a close second. Novels went,well but could not
be adequately judged because the number donated was small.
01d high school and college texts did not move well either
day, andegonly a very few juvenile books were traded to the
eighth graders.

By the end of our two-day exchange we had earned $27.85
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Figure C4-16

from sales, apnd there were still gpproximate}y two and
one-half boxes of leftover books. We really. felt that the
book exchange had been a huge success, and the students

were vetry pleased when they were able to6 donate the funds tp

“our library. H

‘Because of so many student requests, we considered spon—
soring a second exchange in the spring, but it never really
got off the ground. It seemed that all my studemts had com-
tributed so many books the first time around that we -could
not colleét enough books for another basic inventory. We
finally resorted to our original nlan of donating leftover

.books fo the library. The librarian selected appropriate

ones and returneh the others to us. The students used these
to set up a "freebie" table from which anyone in school
could,select ;ree\books to keep for personal use. n

‘After the. holidays we scheduled no further formal USMES

, sessiods for. the School. Supplies unit. However, work did

continue thtoughout xhe s¢hool year in an indirect manner
relating to the col ction and distribution of materials.
One of "the probl ;we:@ncountered was an oversupply of
items.. The stndenﬂs [*heen go reliable agout collecting
materials that ou% feéy 1ing plant seemed to be overfloﬁing.
During a class;discusgi one student sqggested writing a
letter to the visiting 3rt director of three neighboring
elementary schoels, offering our supplies for her use. The
director was delighted gnd ‘telephoned one of the students
to request many items ’ (e g., wrapping paper, egg cartons,
various colors of string apd yarn, burlap, buttons, and jars
in assorted sizes). _Because we had so many egg cartons in
stock,' this item was easily obtained., In fgct, the students
started collecting them, again and kept sending her so many

that.she-finally had to call back to say, "Stop!" The jars ~

were also readily supplied.’

It took more thought to obtain the buttons, yarn, and
string. One group of four students got in touch with people
at several textile plants who had not replied to our letter.
The students £elt that they would have more leverage in
their second requests when they mentioned the lack of re-
sponse. Ohe company did offer string, but it was so tan-
gled on the rolls that it appeared useless., The students
dQE;ded to accept it anyway, just in case it might be used.

oth yarn and overrun buttons were sold by two firms

through their outlet gtores. The students felt that even
though these materials were not free, the prices were very.
reasonable. They decided that the knowledgE they had, found
was so us8ful that they passed it on to)teachers at our
school and at the elementary school.
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. The students were also eXé;Z;d to learn that our art”
teacher bought bulk carpet yarn from her hometown about
seventy-five miles away. The students felt that the savings
A were .80 substantial that our entire district would benefit ’
[ ' from sending a representative there twice a year to make
purchases for our system's art needs. Although they never
followed through on their idea to inform the school board,
they did tell our second art teacher and the v1siting ele- é
mentary art director.* ’
Although the students tried to find burlap from feed .
companies, none was available. The elementary teacher,
nevertheless, seemed very appreciative of all our efforts.
I felt the students had done,g taal service, and they were
able to make further use of dﬁg;large énvenﬁory
In our own school the art départment continued to request
ars and bottles. As of March?29 we had. supplied fifty-
seven bottles to use-‘in, makingﬁcollage vases. A,request
from the science classes for p;pscription—type medicine
¢ bottles resulted in almost 100 being collected in less than
a week. The students were really surprised that people |
would consume so many pills. This led to a very serious
discussion of our society's escape-mechanisms. \

* Near the end of the school year we discussed what we -
should do with remaining agpplies The students decided -
that some items, including over 100 plastic milk jugs,
should be thrown away at the county dump. Other materials

, that still had some value were saved or offered to students.
Items that could be recycled were taken to appfopriate lo-
cations and either donated or sold by the students. We
felt very hesitant about disposing of some things, such as U
paper bags from grocery stores. Our intuition did pay off
in this instance; our bags became M '"luggage' for carrying
school supplies and gym clothes when the students cleaned
out their lockers. - ¥

Our recycling $lant had fulfilled many needs during the
year. Perhaps one of the least impressive but most success-
ful functions of our plant was to provide old ditto paper
for reuse on one side. The students became so conscious of
waste that they were shocked when one teacher printed a
memo on clean paper leaving nearly three-quarters of each

~

*The students might become interested in investigating the

supplies purchased by the school to see whether substantial
r _ savings could be made by buying different items or the same
/ items from different sources.--ED.
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sheet unused. This teacher must surely have been an excep- °
tion because many others told me that the awareness brought
to them and their students by our efforts was very impres-
sive and meaningful. ‘ .
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.D. References

1. LIST OF "HOW TO" CARDS

i
GRAPHING *

MEASUREMENT

PROBABILITY AND STATISTICS

RATIOS, PROPORTIONS, AND SCALING

2
P

¢

Below are-listed the current "How To" Lard titles that ‘
students working on the School Supplies challenge might find
useful. A complete listing of both the !How To" Cards and
the Design Lab “WHow To" Cards 1is containe@ in the- USMES .
Guide. In addition, the Design ‘Lab Manua} contains the }ist
of Design Lab "How To" Cards.

GR'1 How to Make a Bar Graph Picture of Your Data

GR 2 How to Show the Differences: in Many Measurements or.
Counts of the Same Thing by Making a Histogram N

GR 3 How to Make a Line Graph Picture.of-Your Data ~

GR 4 How to Decide Whether to Make a Bar Graph Pitture or

. a Line Graph Picture of Your Data

GR 5 How to Find Out If.There is Any Relationship Between

Two Things by Making a Scatter Graph et

GR 6 How to Make ‘Predictions by Using a Scatter Graph

GR 7 How to Show Several Sets of Data on One Grap% .
» . ?'\\
M 1 How to Use a Stopwatch ceT
M 2 How to Measure Distances . ’
M 9 How to Make a Conversion Graph to Use in Changing

Measurements from One Unit to Another Unit
M 10 How to Use a Conversion Graph to Change Any Measure=-
ment in One Unit to‘hnother Unit

PS 2 How to Record Data by TalI&ing *

PS 3 How to Describe Your Set of.Data by Finding the
Average »

PS 4 How to Describe Your Set of Data by Using the Middle
Piece (Median)

PS 5 How to Find the Median of a Set of Data from a
Histogram

R 1) How to Compare Fractions or Ratios by Making a
Triangle Diagram*

R 2 How to Make a Drawing to Scale

R 3 How to Make Scale Drawings Bigger or Smaller

/

£ Ny
*Now called slope diagram. & u.).

-
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New titles to be added: !
3

How to Round Off Data

How to Design and Analyze a Survey '
How to Chooge a Sample '

How to Desijﬁ an Experiment

How to Make and Use a Cumulative Distribution Graph

-

A

A cartoon-style set of "How Po" Cards for primifg grades
is being developed from the present complete set. In most
cases titles are different and contents have been rearranged
amopg the various titles. This additional set will be avail-
able in 1977, -




2. LIST OF BACKGROUND PAPERS

DESIGN PROBLEMS .

\ GRAPHING ot

GROUP DYNAMICS
N
. : {
MEASUREMENT °*

Pl )

1 .
x(\ PROBABILITY AND STATISTICS

-

.

As students work on USMES challenges, teachers may need ///
background information that is not readily accessible else-
where. / The Background Papers fulfill this need and often
include descriptions of activities and investigations that
Igtudents might carry out.

Below are listed titles of current Background Papers
that teachers may find pertinent to School Supplies. The
papers are grouped in the categories sliown, but in some
cases the categeries overlap. For example, some[papers
about graphing also deal with probability and statistics.

The Background Papers are being revised, reorganized, de
rewritten. As a result, mafly of the titles will change. .

v

¢
DP 13 People and Space by Gorman Gilbert

i |

GR 3 Using Graphs to Understand Data by Earle Lomon
GR 4 Representing Several Sets of Data on One Graph

by sBetty Beck 2
GR 6 Using Scatter Graphs to Spot Trends by Earle Lomon
GR 7 Data Gathering and Generating Graphs at the Same Time

(or Stack 'Em and Graph 'Em at One Fell Swoop!)
bx Edward Liddle - &
. | i

]

. k4 v .
GD 2 A Voting Procedure Comparison That May Arise in USMES

Activities by Earle Lomon

_M ' 3 Determining the Best Instrument to Use for a Certain:
* Measurement by USMES Staff °

3
PS 1 Collecting D;ta in Sets or Samples by USMES Staff.
PS 4 Desigh of Surveys and Samples by Susan J. Devlin and
Anne E. Freeny B
.PS 5 Examining Oné and- Two Sets of Datg_Part I: A General
Stragegg and One-Sample Methods by Lorraine Denby and
James Landwehr
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'///—Rafros, PROPORTIONS, AND SCALING R 1 Graphic Comparison of Fractions by Merrill Goldberg
" . R .2 Geometric Compakison of Ratios by Earle Lomon ,
a & ! : , R i ind a Scale Drawing by Earle Lomon .
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3., BIBLIOGRAPHY OF NON—U?MES MATERIALS The following are references that may be- of gome use
. . during work on School Supplies. The teacher is advised to

. . . ) ’ . check directly with the publisher regarding current prices.
’ . g . A list of reflerences -on général mathematics and science

b £ ! topics can be found in the USMES Guide.

- ¥ . N [

e a3 gac

v ¥ .
. " L . American Paper Institute. “Things to Do at Home." 260
. b, , Madison Avenue, New York, New York 10016. L

'Y
"How You Can Make Paper.” (One pamphlet free dn
request.) , \
Instrhictions for making small quantities of recycled *
paper from tissues. Also contains a brief explanation -
- : of different substances used ta make paper and paper-
. board. . Y
' ' : ) ' -
. , . The Children's Museum, Resource Center, The Jamaicaway,
: by ) 3 - Boston, Massachusetts 02130. Recycle Notes. ($1.30)
) ’ g . An illustrated booklet with many ideas and instructions
’ i on how to use recycled materials for education and craft
R ‘ R projects. Among the ideas preseiited are various games,
) . . simple musical instruments, masks, equal arm balance,
. - . ' ~ 1 © water microscope, ant farm, weaving looms, and simple
. ) ) ) . ‘ ‘ , ways to print. !

.,

Workshop for Learning Things, 5 Bridgq Street, Watertown,
' . Massachusetts 02172, Paper Making KAt. ($68.00)
- All needed materials and instructions¥ot a simple method
“?9 ! ; ’ of making small quantities of paper. more complete de-
L scription is given in Our Catalog ($1.00) available from
Workshop for Learning Things. v




130 * e ' ‘ ) ' ’

L/ 4. GLOSSARY : . // The follow%ng definitions may be helpful to a teacher )
° whose class 18 investigating a School Supplies challenge. ) ¢ ‘
Some of the words are included to give the teacher an under~
3 standing of" technical terms;.others are included because
' they are commonly used fthroughout the resource book.
These terms may be used when they are’ appropriate for the ot
children's work. For example, a teacher may tell the chil-
dren that when they c¢onduct surveys, they are collecting
’ , ' ' data. It isafot necessary for the teacher ‘or students to
‘ ) learn- the definitions nor to use all of these terms while
) ’ : working on their challenge. Rather, the children will begin 4
. . r’p to use the words and understand the meaning8<?s/lhey become

involved 'in their investigations, R
- » ™ ¢

- 5

S «

. Accounts Payable’ . . A curren% liabildty reptesentihg obligations to pay a cred- L ¥
. itor, usually ‘a supplier. . Lo \ . .
, - .

| :
Accounts Receivable A current asset representing obligations owed to a company,

usually by its’ customers. ) <”J
. ‘ \ . )
Asset , , Anything owned that is meelurable in terms of'money. N

. D
Average L The numerical value obtained by dividing the sum of tWe ele-
¢ ments of a set of data by the number of ' elements in that set.
' ' Also called the mean. et ///y

¢

- Barter To exchange ore piece of merchandise for another.
* Bookkeeping ' . A system for recording.business transactions.

Comparative Shopping ‘ A method for determining the best buy(s) by comparing the
. costs, quantities, and qualities of different brands of
products.

Consurter - A person who buys or uses goods or services.

Conversion v A change from one form to another. Generally associated in %\
i : Ca mathematics and science with the cchange from one unit of
! C ' measure to another or the change from one form of energy to
- . : another,

A

‘2

.

Correlation . - ‘ - A relationship between two sets of data.
- \ . ' 0
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Cost
Cost Accounting

Data

Discount

Distribytion

Dividend

Economics

-

Event
Frequency ‘

Graph

Bar Graph ’ Lo

.

v A

»

The amount of money needed to produce or to purchase goods
or services.

That form of accounting designed to praqvide manggement with
cost information.

Any fagcts, quantitative information, or statistics. -

A reduction in the price of products or services, often
stated as a percentage of price. This 1is done (1) fon cus-
tomers who buy in large quantities or (2) in order to gen-
erate a greater volume of sales.

The sbread of data over the range of possible results.

Payment in either cash or stock to the holders of a com-
pany's stock.
A social science concerned chiefly with description and
analysis of the production, distribution, and cpnsumption
of goods and services. ‘ :

=
A hagpening; an occurrence; something that takes place.
Example: a step in the production process.

The number of times a certain event occurs in a given unit
of time or in a given total number of events. N

rd .
A drawing or a picture of one oriseveral sets of data.
A graph of a set of measures or counts whose sizes are rep-
resented by the vertical (br horizontal) lengths of bars of
equal widths. Example: the number of cB1ildren who would
buy certain items from the school store.

N
N \g :;' Irems Needed
umbpel !

I-feh" 0% Children 2 fo LI
rem— S ow
w3
Pcnsl 31 » 264
\g ~
Pencils 20 g #
\ i; »
hbfcluokS 327 .g

i Pens ﬁu/, AoTehus N

i
{

131

’
3

o




Conversion Graph A line graphlthat is used to change one unit of measu¥ement
. to another. For example; changing meters to feet or vice
/ . ‘versa.
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Cumulative Distribution Graph A graph that can he constructed from a histogram by comput-
’ ' ing running totals from the histogram data., The first run-
: ning total is the firgt value in the histogram data (see

table of values). The second running total is the sum of :

the first and second values of the histogram, and so on. -2

The_horizonital scale on the graph is similar to that of the -

" histogram; the vertical scale goes from' 0 to the tgtal num-
ber of events observed (in.the example, total number of

weeks. recorded)., Each vertical distance on the graph shows
the running total of the number of observations that are
less than or equal to the value shown on the horizontal

- scale; thus the graph below indicates that in terd weeks (or

about 807 of the weeks) twenty notebooks or less were sold.
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Histogram A type of bar graph that shows the distribution of the num-
\ ber of times that different measures or counts of the same
event haveroccurred. ~A histogram always shows ordered nu-
merical data on the horizontal axis. Example: number of
weeks that different numbers of notebodl;s were sold. v
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Line Chart * A bar graph that is represented by circles, crosses, or tri-

angles with lines connecting them so that it has the appeat-
ance of a line graph. (See Line Graph.) This is a useful

. representation when two or more sets of data are shown on
the same graph. Example: " pumber of students in primary
and in intermediate grades who would buy certain )thems.
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Line Graph

Scatter Graph
Y

Vv

- -

A graph in which a*smooth line or line segments pass through
or npear pointsé;epresepging members of a set of data. Since
the line represents an infinity of points, the variable on
the horizontal axis must be continuous. ample: number of
customers in a day vs.f amount of sales+ The approximate
amount of sales for a twenty-customer day can be found from
the graph, even though there were not exactly twenty cus-
tomers recorded on any day.
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A grahh showing a scatter of points, each of which repre-
sents two characteristics of the same thing. For example,
in the graph below, each point represents the number of
pencils sold in the”®tore and the number of pencils supplied
by teachers in a certain week. '
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« Slope Diagram*

<

Gross Profit
Histogram.

Hypothesis

Inference

{ l
Interest
Inventory

Investment

“Liability

-

A graphical means of comparing fractions or ratios. To
represent the ratio a/b, plot the point (b,a) and draw a,
line from (b,a) to the origin, (0,0). The slope of this”
line represents the ratio a/b. By comparing slopes of sev-
eral lines, different ratios can be compared; the less steep
the line, the smaller the ratio. For example, the diagram:
shows the ratio of price to weight for different brands of
glue., The ratio of price to weight for Brand Z is smaller%
than that for Brands X or Y, and therefore, Brand Z costs
the least per ounce.
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See Profit.

See Graph. *

A . '
A tentative conclusion made in.order to test its implica-
tions or consequences,

An assumption derived from facts or information consldered
to be valid and ‘accurate.

A charge for borrowing money; generally a percentage of the
amount borrowed. ‘

The quantity of goods or materials on hand.
The sﬁilay of money for a fﬁxpre financial return.

A debt or obligation.

(8
ke 4. U

*Formerly called triangle diagram.

v
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Marketing

Market Research’

—-

Matrix

b{ean

Median

Merchandising

‘Mode

Net Income
Ordered Set

Per Cent

.

Percentage

Population

Profit

Gross Profit

Profit Margin

\

The §tudy or implementation of the 2t profitable and ef—
ficient methods of directing goods from manufacturer to.
gonsumer. v

The compilation of statistical information concerning con-
sumers or purchasers,
{ .

A chart of data arranged in rows or columms.

See Average. )
R .

The middle value of a set of data in which the elements hav§

been ordered from smallest to largest. The median value has

as many elements above it as below it.

» .
Identifying and meeting market needs in terms of products
and subsequently stimulating a demand for products through
advertising, promotion, aTd delling.

The element or elements in a set of data that occur most
often.

t

Profit for a given period.
A set of data arranged from smallest to largest.

Literally per hundred. A ratio in which the denominator is
always 100, e.g., 72 per cent = 72/100 = 0.72 = 72% , where
the symbol % represents 1/100.

A part of a whole expressed in hundreéths.

Any group of objects (e.g., people, animals, items) or
events from which samples are taken for statistical measure—
ment.,

The excess of monetary returns over experiditures; the excess
of the selling price of goods over their cost. (0ften -
called net income.) ,
The profit reported before deduction of the indirect costs
of doing business.

Profit expressed as a percentage of total sales revenue.
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‘Proportion

Quartile
First

¢ Third:

"
.

Interquartile Range

Range

-Rank

Ratio

Recycle

\

Retail Price

.

Sample

Sample Size

Scale
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A statement of equality of two ratios, i.e., the first term
divided by the second term equals the third term divided by
the fourth term, e.g., 5/10 = 1/2. Also a synonym for ratio:
when two quantities are in direct proportion, their ratios
are the same.

. '

The first quartile is the value of the quarter-way piece of
data in an ordered set of data.

The third quartile is the Vvalue of the three-quarter-way
piece of data in an ordered set of data.

The range or length of the middle 50% of an ordered set of
data;’the difference between the first and third quartile.
Mathematical: the difference between the smallest and the
largest values in a set of data.

To order the members of a set according to some criterion,
such as size or importance. Example: to put pieces of data
from smallest to ldrgest. ,

The quotient of two denominate numbers or values indicating
the relationship in quantity, size, or amount between two‘
diffefent things. For example, the ratio of the number of
children working on the assembly line to the number of items
completed by them might be {2 children:17 items or
12 children .
17 items

. hY .
To process a discarded item for reuse, either for its orig-
inal purpose or for a new purpose.

The price level of goods sold in small quantity to the con-
sumer. .

A representative fraction of a population studied to gain
infor@atioﬁ about the whole population.

I

The number ef elements in a sample.

A direct proportion between two sets of dimensions (as be-
tween the dimensions in a drawing of a lab and the actual
lab). ’




Scale Drawing A drawing whose dimensions are in direct proportion to the
object drawn. : '

Scale Model - A three-dimensional representation coqstructed‘to scale.
Set - A collection of characteristics, persons, or objects. Each ﬁi
thing in a set is called a member or an element.
'Slogf Diagr;m ° See Graph. .
Statistics fhe science of drawing conélusions or making predictions '

using a collection of quantitative data.
Stock - A share in a company's assets and earnings.

v .
Subcontractor A A c%mpany or a person who accepts part of a total contract
or project from a general contractor or from a company that
cannot do all the required work. ’

Tally A visible record-used to keep a count of some set of data,
especially a record of the number of times one or more

s " events occur. Example: a tally of survey results on cus—

tomer preferences for three different designs of a product. L

Wholesale Price ., ' The price level of goods sold in large quantity to a mer-
chant for resale. ’

Work Work is done when a force is exerted through a distance.
Work is the product of the force exerted and the distance
L moyed.

»
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» E. Skills, Processes, and Areas of Study Utilized in School Supplies

The unique aspect-of USMES is the degree to which it pro- D
" vides experience in the process of solving real problems. . _
Many would agree that this aspect of learning is so impor- ’ -
. tant as to deserve a regular place in the schobl program ~ i a;p
. even if it means decreasing to some extent the time spent
R in other important areas. Fortunately, real problem solving
is also an effective way of learning many of the skills,
processes, and concepts in a wide range of scﬁoolvsubjects. A ’
On the following pages are five charts and an extensive,
illustrative list of skills, processes, and areas of study
. that are utilized in USMES. The charts rate School Supplies
. according to its potential for learning in various catego- .
’ ' ries of each of five subject areas--real problem solving, R e T
mathematics, science, social science, and language arts.
The rating system is based on the amount that each skill, o B
process, or areg of study within the subject areas is used-- L - :
) extensive (1), ppderate (2), some (3), little or no use (-).
s (The USMES Guide contains a chart that rates all USMES units
v~ in a similar way.)
. The chart for real problem solving phesents the many ‘as-
? ' pects of the problem-solving process tha students generally Jf °
" use while working on an USMES challerige./ A number of the )
steps in the process are used many timeg and in different N
orders, and many of the steps can be rformed concurrently 3
by separate groups of students. Each aspect listed in the
«chart applies not only to the major problem stated in the-
unit challenge but also to many of the tasks each small
P group undertakes while working on a solution to the major
" problem. Consequently, USMES students gain extensive exper-
ience with the problem-solving process.
The charts for mathematics, science, social science, and
language arts identify the specific skills, processes, and
) areas of study that may be learned by students as they re-
spond to a School Supplies challenge and become involved
with certain activities. Because the students initiate the
-activities,.it is impossible to state unequivocally which
activities will take place. It is possible, however, to .
document activities that have taken place in USMES classes
and identify those skills and processes that have been used
_ by the students. “
/ ! -Kriowing in advance which skills and processes are likely
) , to be utilized in School Supplies and knowing the extent
‘uy‘z that they will be used, teachers can postpone the teaching
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Supplies.

of those skills in the traditional manner until later in

the year. If the students have not learned them during
their USMES activities by that time,” they can study them in
the usual way. Further, the charts enable a teacher to in-’
tegrate USMES more readily with other areas of classroom
work. For example, teachers may teach fractions during math
period when fractions are also being learned and utilized in
the students' USMES activities. Teachers who have used
USMES for several successive years have found that .students
are more motivated to learn basic skills when they have de-
termined a need for them in their USMES activities. During
an USMES session the teacher may allow the students to

learn the skills entirely on their own or from other stu-
dents, or the teacher may conduct a skill session as the
need for a particular skill arises. )

Because different USMES units have differing emphases on
the various aspects of problem so¥ying and varying amounts
of possible work in the various subject areas, teacliers each
yeér might select several ﬂbssible challenges, based on
thef% students' previous work in USMES, for their class to
consider. This choice éﬁould provide students’ with as ex-
tensive a range of problems and as wide a variety of “skills,
processes, and areas of study as possible during their years
in school. ?he charts and 1lists on the following pages can
also help teachers with this type of planning.

Some USMES teachers have used a chart similar to the o6ne
given here for real problem solving as a record-keeping tool,
noting each child's exposure to the various aspects of the
process. Such a chart might be kept current by succeeding
teachers and passed on as part of a student's permanent
record. Each year some attempt could be made to vary a stu-
dent's learning not only by introducing different types of
challenges but also by altering the'specific activities in .
which each student takes part. For example, children who
have done mostly comstruction work in one unit may be en-
couraged to take part in the data collection and data analy-
sis in their next unit. ’

. Following thé rating chatts are the lists of explicit ex~
amples of real problem solving and other subject area skills,
processes, and areas of study learned and utilized in School
Supplies. Like the charts, these 1ists are based on docu-
mentation of activities that have taken place in USMES
classes. The greater detail of the lists allows teachers to
gee exactly how the various basic skills, processes, and
areas of study listed in the charts may arise in School
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The nugber of examples in the real problem’qplving‘lisf
have beep“Iimited because the 11st itself would be unreason-
ably long if all the' examples were listed for -some of the
categories. It should also be noted that the example(s) in
the first tategory--Identifying and Defin’ng Problems--have
"Been limited to the major proPlem that is the focus of the
unit. During the course of their work, the students’ will
encoynter afd, solve many othgr, secordary problems, such as
‘the problem of how to display their data, or howyto draw a
scale layout. ‘.

Breaking down an intépﬁisciﬁlinary currictilum 1ike USMES

into {ts various subject :area components 1is a difficultaand

highly inexact procedure. 'Within USME$ the various subject -

areas overlap significantly, and anj subdivision muptfhe to
some extent arbitrary. For example, where does measuring
as a mathematical)skill end and measyrement gs science and
social sciénce prdcess\begin?i How dpes one distinguish.
between the processes of real Problem solving, of science,
and of social science? Even yithin one subject area, the
problem still remains--what is the difference between graph-
ing as a skill and graphing as an area of study? This prob-
lem has been partially solved by judiciods choice of ex-w
amples and extensive crossﬁréferenc;gg. T
Becéuse'ofxthis overlap of subject areas, there are
clearly other outlines 'that are equally valid. The scheme
presented here was developed with much. care and thought by
members of the USMES staff with thelp from others knowledge~
able {p the fields of mathematics, science, social science,
and: language arts. It represents one method of examining
comprehensively the scope of USMES and in no way denies the
existence of other methods.
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REAL PROBLEM SOLVING

Overall
Rating

<« REAL PROBLEM SOLVING

ldentifying and defining problem.

Deciding on information and "investigations
needed. .. -

Determining what needs to be done first,
setting priorities.

Deciding on best ways to bbtain informa—
tion needed.

Working cooperatively in groups bh tasks.

Making decisions as needed.

Utilizing and appreciating basic skills and
processes.

Carrying out data collection procedures--
observing, surveying, researching,

' measuring, classifying, experimenting,
const cting.

Asking questions, inferring’
Distinguishing fact from oﬁinioh,

relevant from irrelevant daxa,
reliable from unreliable sources.

1

Evaluating procedures used for data
collection and analysis. Detecting
flaws in process or erro

Organizing and process
tion.

or informa-

Predicting, formulating‘hypothes 8, sug-
gesting possible solutions bas
collected.

Evaluating proposed solutior’s in terms of
practicality, social values, efficacy,
" aesthetic values
J.
Trying out various solutions and evaluating
the results, testing hypotheses

Comnrunicating and aisplaying data or
information.

Working to implement solution(s) chosen
by the class.

4\)\

king: generalizations thaé mié&t hold true
~under similar circdmstances; applying

.} problem-solving process to _other real
problems.

-

KEY:

*

1 =" extensive. use, 2 = moderate use, 3 = gsome use¢, - = little or no use




MATHEMATICS Overall SCIENCE . Overall
RatMng Rating
) Basic Skills Processes
LY
Classifying/Categorizing 1 Observing/Describing 1 -
Counting 1 ?Tﬁssifying 2
Computation Using Operations dentifying Variables 3
9 - Addition/Subtracti 1 Defining Variables Operationally 3 R
* ¢ Yoo Multiplication/Div 1 Manipulating, Controlling Variables/ )
Fractions/Ratios/Pe;gentaéés 1 Experimenting 3
Business and Consumer Mathematics/ 1 Designing and Constructing Measuring\ <
Money and Finance 1 Devices and Equipment 2
Measuring 1 Inferring/Predicting/Formulating, i
- . Comparing v 24 Testing Hypotheses/Modeling s 1 :
. Estimating/Approximating/Rounding Off 1’ Measuring/Collecting, Recording Data 1
Organizing Data 1 Organizing, Processing Data 1
Statistical Analysis 1 Analyzing, Interpreting Data 1
Opinion Surveys/Sampling Techniques 2 Communicating, Displaying Data 1
Graphing 1 Generalizing/Applying Process to New
Spatial Visualization/Geometry 2 Problems 1 .
[
[Areas of Study Areas of Study T
Numeration Systems 1 Measurement 2
i Number Systems and Properties 1 Motion -
Denominate Numbers/Dimensions 1 Force / 3
. Scaling 3 Mechanicd& Work and Energy -
' : Symmetry/Similarity/Congruence - Solids, Liquids, and Gases ” 2
, v Accuracy/Measurement Error/ Electricity / -
) Estimation/Approximation’ 1 Heat -
StatisticspRandom Processes/Probability 1 Light ' - v
. . Graphing/Functions 1 Sound - .
' Fraction/Ratio 1 Animal and Plant-Classification -
Maximum and Minimum Values '3 Ecology/Environment 3
Equivalence/Inequality/Equations 2 Nutrition/Growth -
Money/Finance 1 GeneticB/HerediE&/Propagation -
Set Theory 2 Animal and Plant Behavior -
. Anatomy/Physiology "\ -
N
~ /
KEY: 1 = extensive use, 2 = moderate use, ¥ = gome uge, - = little or no ‘use N -
T /
. £
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Overall

SOCIAL SCIENCE LANGUAGE ARTS Overall
) Rating Rating
Process Basic Skills /
Observing/Describing/Classifying 1 Reading -
Identifying'Probleﬁg, Variables 1 literal Comprehension: Decoding Words,
%pnipnlating, Controlling Variables/ Sentences, Paragraphs 1
Experimenting 3 Critical Reading: Comprehending
Inferring/Predicting/Formulating, Meanings, Interpredation 2
, Testing Hypotheses 1 Oral Language
/ Collecting, Recording Data/Measuring 2 Speaking . / "1
Organizing, Processirdg Data 2 Listening 1
Analyzing, Interpreting Data. 2 Memorizing oo -
Communicating, Displaying Data . 2 Written Language
Generaliiing/Applying Process to Daily Life [ ™1 Spglling 2
. d " Grammar: Punctuagion, Syntax, Usage 2
Attitudes/Values Composition 2
Study Skills .
Accepting responsibility for actions and : Outlining/Organizing s 1
results i 1 Using References and Resources 2
/IDeveloping interest and involvement in . .
human affairs 1 Attitudes/Values -
Recognizing the importance of individual ) ®
and group contributions to society 1 Appreciating the value of expressing ideas !
Developing inquisitiveness, self-reliance, through speaking and writing 1
and initiative /1 Appreciating the vglue of written
Recognizing the values of cooperation, resources ; . 1
group work, and division of labor ) Developidg an interest in reading and
Understanding modes of inquiry used in the writing ® ) , 2
sciences, appreciating their power Making judgments concerning what is read 2
and precision . 1 Appreciating the value of different forms R
Respecting the views, thoughts, and of writing, different forms of
feelings of others 1 communication 1
Being open to new ideas and information 1 !
Learning the importance and influence of
values in decision making 1
’ D KEY: 1 = extensive use, 2 = moderate use,
Areas of Study ) 3 = gome use, - = little or no use
Anthropology -
Economics 1 .
4 Geography/Physical Environment s -
Political Science/Government Systems 1
Recent Local History 3
Social Pgychology/Individual and Group ) Yy,
Behavior 3 - Y
O ciology/Social Systems 2
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REAL PROBLEM SOLVING IN SCHOOL SUPPLIES

Identifying and Defining Problem Students decide that there might be a need for a place
in school where students and teachers can buy things
they need. . |

See also SOCIAL SCIENCE list: Identifying Problems, *
variables.

. Deciding on Information and‘ o Students decide to find out what things people wouid buy,
© Investigations Needed . whether they can get permission to operate a school
' store, how much different items would cq§i;~jnd where

S

they can get money to start the store.

+
. . »

. «

Determining What Needs to Be e Students decide to find out what things people would buy
. ) . Done First, Setting Priorities and to determine costs of various items before ask
\ ‘ : permission from the principal. ~~ . s
K ' t
Deciding on Best Ways to Obtain . e Students decide to desiég‘and distribute a written survey:
Information Needed to obtain information about things students and teachers
- « would buy. .

. e Students decide to phone school supply outlets to obtain’
- - catalogs ﬂuickly. -

‘ - .

Working Cooperatively in Groups " e Students form groups to (1) design survey, (2) check cat=
‘on Tasks % _alogs for prices of supplies,” and,(3) investigate pos—
sible locations for the store.

i ~ '
14

Making Decisions as Needed e Students decide to give the survey to five students in
each class determining specific students by picking
every fifth name from each class. list.’

. ¢ Students decide that the best place for the store is in’

3 .. . the corridor outside their room. ' N

. N © ** " e Students.decide to try to obtain a loan from the PTA for ’
. . their first order of supplies.

e Students decide on quantities of supplies to order based

on plans for paythent.

o Students décide on plans to operate store,

- ¢ Students decide towpresegéagheir findings to the principal

when asking for permisgfon. N -
Lu} . . s "*.}
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Utilizing and Appreciating Basic

Skills and Processes .

¢

Carrying Out Data Collection
Procedures--Opinion Surveying,

-Researching,; Measuring, Classifying,

Experimenging, Constructing

e

Asking Questions, Inferring

. o
4

A

Students tally results of survey and make a bar graph to
show the results/glearly.

Students calculate cost per unit, price they will charge,
and profit realized.

Students design a display case and a sécurity system for

. the case. -

Students recognize that people's needs and tastes vary:

Students find that comparative shopping is worthwhile.

Students discover that questions on a survey must be
worded ' clearly and must elicit the type of information
they need. . — '

Students present their findings to the principal and to
the PTA. )

. n—

Students conduct.a survey to determine which items std—

dents will buy.

Students collect data on costs from three catalogs.

Students measure wood available for display case.

Students classify results of survey according to grade
level.

Students keep records of sales in order to determine
future orders of supplies.

Students construct a display case.

See also MATHEMATICS list: Classifying/Categorizing;
Measuring. '

See also SCIENCE list: Observing/Describing; Classifying;
Manipulating, Controlling Variables/Experimenting;
Designing and;Constructing Measuring Devices and Equip-
ment; Measurihg/Collecting, Recording Data.

See also SOCIAL SCIENCE list: Observ1ng/Descr1b1ng/
Classifying; Manipulating, Controlling Variables/
Experimenting; Collecting, Recording Data/Measuring.

Y

Students ask whether the results of the survey reflect the
intentions of the whole school. They infer that they
do from_the similarity of results among the same grade
level classes. 1[

Students ask whether students in alll grade levels would
buy the same items. They infer from the survey results’
that pens are more popular in upper grades than in lower
grades.

See also SCIENCE list: Inferr ng/Predicting/Formulating,

Testing Hypotheses/Modeling. —~
See also SOCIAL SCIENCE list: Inferring/Predictihg/
Formulating, Testing Hypotheses. .
l)f‘)
. kJI7
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Distinguishing Fact from Opinion, ¢ Students recognize that results from a survey are better
Relgvant from Irrelevant Data, than their own opinions about what people would buy.
Reljable from Unreliable Sources . e Students recognize that information on costs of large
¢ quantities from catalogs 1is more relevant than costs
in. local gtores.

*

Evaluating Procedures Used for Data Students evaluate procedures for keeping track of receipts
Collection and Analysis, Detecting and determine that there is a better way.
Flaws in Process or Errors in Data Students determine that errors have been made in calculat-
: ing total costs.
Students determine that the inventory has to be checked
each week and compared with sales.
See also MATHEMATICS list: Estimating/Approximating/ ™
Rounding Off.

) D A s

o —

Organizing and Processing Data Students record prices from the catalogs on a chart.
’ ’ Students make graphs of survey ‘data.
Students record purchases and sales on an inventory chart.
Students record payments and recéipts in an account book.
See also MATHEMATICS list: Organizing Data.
See also SCIENCE and SOCIAL SCIENCE lists: Organizing,
Processing Data. i
AV »
Analyzing and Interpreting Data Students determine from their graphs which items to sell.
. . Students determine by comparison of costs and discounts
available which school supplier to use.
Students determine from their survey results and inventory
what quantities of each item to order.
Students determine which items they need to advertise in
order to promote sales.
See also MATHEMATICS 1list: Comparing; Statistical
Ana1y51s, Opinion Surveys/Sampling Techniques; Graphing,
Maximum and Minimum Values.
See also SCIENCE and SOCIAL SCIENCE lists: Analyzing/
Interpreting Data.

o
—

Predicting, Formulating Hypotheses, Students hypothesize that sales of certain items will be
Suggesting Possible Solutions heaviest in certain months.
Based on Data Collected Students suggest thgat the store be open for a half-hqur
every morning based on restrictions in school scheEule.
See also SCIENCE list: Inférrlng/Predlctlng/Formula ing,
Testing Hypotheses/Modeling.
See also SOCIAL SCIENCE list: quérring/Predicting/
Formulating, Testing ngotheseg.

239




. N

r-4

Evaluating Proposed Selutions in
Terms of Practicality, Social
Values, Efficacy, Aesthetic Values

e Students decide that operating a small store is the best
way to make a few needed items avaiiable to students °
and teachers. :

t e Students agree that everyone should have a chance to work -
in the store but that certain people should be in charge?
of keeping records:

e Students feel that-it is important to have an attractive
& - display case. '

Trying Out Vafious Solutions ¢ Students run the store for a month and evaluate procedures,
and Evaluating the Results, v items purchased, and profits.
Testing Hypotheses ‘ # Students coniict a survey to find out if there is a demand
- for continding operation of the store and which items
should be added to or maintained on the store inventory.
® See also SCIENCE list: , Inferring/Predicting/Formulating,
Testing Hypotheses/Modeling.
e See also SOCIAL SCIENCE list: Inferring/Predicting/
Formulating, Testing Hypotheses.
0

-

’ 1]
Communicating and Displaying Data ¢ Students report to the class about their findings and
or Information ; progress’ in- their jobs.
¢ Students prepare graphs and written reports of their store
operations for the principal and PTA.

o

A ‘ ' ’ % -+ ‘
Working to Implement Solution(s) ¢ Students .sell items needed by students and teacHers in a
Chosen by the Class school store for the whole year. )

£ N 8 . ‘\
b \ A 3y
Making Generalizations That Might . e Students apply\skills acquired in determining costs and
Hold True Under Similar Circumstances; ¢ in buying and selling to similar activities in their
Applying Problem-Solving Process to daily 1lives.

e Students apply scientific inquiry process 1earned to .,
other real problems,

o See also SCIENCE 1list: Generalizing7App1ying Process
to New Problems. ‘

® See also SOCIAL SCIENCE list: Generalizing/Applying
Process to pailg Life. ) '

Other Real Problems ¢

. i
", N
A) " . Do
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ACTIVITIES IN SCHOOL SUPPLIES UTILIZING MATHEMATICS

Basic Skills
Classi%ging/Categorizing

-

Counting:

Computation Using Operations:
Addition/Subtraction

/

Computation Using Operations:
Multiplication/Division

.

o)
L2
4

\

)

»
"

e Classifying available snsaiies according to characteris-

tics. .
® Classifying results of opinion surveys according ta grade
\ level, - :
-~ ¢ Categorizing objects in more than one way, eig., for more h

than one purpose.
e Using the concepts of sets (subsets, unions, intersections,
set notation) e.g., set of- students, set of supplies.

.

e Counting and tallying survey data, questionnav;e data on
preferences for particular supplies.

e Counting number of items in inventory, number of.orders -
received, number of people who attend opening of store.

e Counting to read scales on measuring instruments, such as
rulers, weighing scales. :

e Counting by sets to find scale for graph axes.

L 4
+

o Adding one-, two-, or three-digit whole numKers to find
total tally of items in stock or total measurement of
dimensions for display case.

e Adding minutes and seconds when timing length of oral
advertisements, announcements for school supply center.

e Subtracting to find differences between predicted and
actual demand for suppliesy

e Subtracting one-, two-, or three~digit whole numbers to

A find range oﬁxmeasurements’or counts.

e Multiplying and dividing to determine.preference ratings
from a survey. ‘

e Multiplying to find total amount of supplies needed, total
dimensions of space needed for storage or sales areas.

o Multiplying or dividing to convert one unit of measure
to another, such as inches to feet.

e Dividing to calculate averages such as average order re-
ceived per week. ‘

e Dividing to find ratios, fractions or percentages such as
percentage of certain responses to survey according to
grade level. )

o Multiplying or dividing to find scale for graph axes. 1




~

Computation Using Operations:
Fractions/Ratios/Percentages

Computation Using Operations.
Business and Consumer Mathematics/
A Money and Finance

Measuring

Comparing
ot

e
[ 2
o

-

el

Using mixed numbers to perform calculations, such as de-
termining amount of Tri-Wall needed for display case oY
storage containers.

Changing fractions to higher or lower terms to perform
operations.

Using fractions in measurement, graphing.

Caiculatlng percentages from survey data, percentage of
supplies used per week, per month.

Using slope diagrams to compare ratios, such as number of
items per package.

W

Adding and subtracting dollars and cents to perf cost
analysis, to figure profit or loss for.various ijems
sold in school store.

Multiplying to find total cost of supplies ordered.

Dividing to find unit cost, such as cost per pencil, while
buying a gross or some other large amount. >

Using slope diagrams to compare unit costs.

Comparing prices of items listed in different catalogs.

Calculating percentage of profit.

Calculating sales price according to percentage of dis—
‘count.

Using different standard units to measure sizes of mate-
rials received, such as sizes of carpet pleces, card-
board scraps.

Measuring size of storage area, display case, and smaller
storage containers.

Timing oral announcements.

See also SCIENCE list: Measuring/Collecting, Recording
Data.

See also SOCIAL SCIENCE list: Collecting, Recording
Data, Measuring.

N

Using the concept of "greater than" 4nd "less than" in
making comparisons, e.g., the sizes of collected goods,
such as bottles, boxes.

Comparing data gathered from various sourees such as sur-
vey data from different grade levels.

Comparing estimated and actual requests for particular
items, estimated and actual number of items collected.

Making graphic comparisons of fractions and ratios.

Comparing number of items sold before and during a sale on
an item, before and afFFr advertising the school store.

x;) ' .

o




Comparing (cont.) : o Comparing survey results before and after a numerical <
' preference rating 18 calculated for each item.
o See also SCIENCE list: Analyzing, Interpreting Data.
o See also SOCIAL SCIENCE list. Analyzing, Interpreting
Data.

¥

Estimating/Approximating/Rounding Off o Estimating error in survey data on customer preference
for particular items.
: . -¢ Estimating the number of people who will request a_product,
. who will donate discarded items, who will be needed for

storing supplies,.

® Determining when a measurement 1is likely to be accurate
enough for a particular purpose.

¢ Rounding off measurements according to accuracy required. :

Organizing Data ' o Tallying results of survey on bar graph form.
. o Ordering survey results on types of supplies that students
’ and teachers prefer,
Ordering standard units of measure in’ terms of size, such '
as inch, foot, yard or centimeter, meter. ' -
Ordering numbers on graph axes. ° .
Ordering quantities of different items sold.
See also SCIENCE list: Organizing, Processing Data.
See also SOCIAL SCIENCE list: O}ganizing, Processing Data.. .

Statistical Analysis ! Interpreting graphs. ‘
: o Calculating average number of various items sold or dis-
tributed per week, per month.

Determining maximum and minimum space needed for storage.

o Assessing the accuracy of an estimate based on a sample
survey or on a short period of operation of the school
store.

o See also SCIENCE list: Analyzing, Interpreting Data.

® See also SOCIAL SCIENCE 1list: Analyzing, Interpreting =
Data.

[ 2

, |

Opinion Surveys/Sampling Techniques o Conducting opinion surveys on items that people would buy
N o from school store, items that would be requested from
recycling center.
e Defining makeup and size of sample. .
o Devising method to pbtain quantitative information (pref- .
erence raninﬁ) from opinion surveys, .

C
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Opinion Surveys/Sampling Techniques
(cont:) .

Spatial Visualization/Geometry

G

e o

Evaluating survey: questions agked, size and makeup of "y
sample. , '

Evaluating accuracy of survey results.

See also SCIENCE list: Aanalyzing, Interpreting Data.

See also SOCIAL SCIENCE list: Analyzing, Interpreting .
Data. )

W bmse e bray

e

Using alternative methods of displaying data, such as
charts, graphs.\ - | .

Making a graph form—-dividing axes into parts, deciding '
on an appropriate scale.

Putting data on graph forms. ‘

Obtaining information from graphs.

e Bar graph--number of students who would buy
certain items vs. items on survey.

e Histogram-—number of notebooks sold in a week vs.
number of weeks. )

¢ Line graph—-number of customers in a day vs. n
amount of sales.

e Line chart--number of students in primary and in
intermediate grades who would buy cértain items.

e Conversiont graph--inches vs.' feet.

e Scatter graph-—number of pencils sold in"school
store each week vs. number of pencils supplied by ’ .
school during those weeks.

o Cumulative distribution graph——number of notebooks
sold in a week vs. a certain number of weeks-or less.

e Slope diagram--cost of items vs. number in package.

See also SCIENCE list: Communicating, Displaying Data.
See also SOCIAL SCIENCE list: Communicating, pisplaying
Data.

Constructing and using geometric figures, for example,
triangles, circles, to use in construction of storage
containers, advertising posters.

Using geometric figures to understand and utilize rela-
tionships, such as area, volume, similarity, congruencey
when describing properties of collected materials.

Deriving information from maps of school.

Making flow diagram for distgibution or sales area. .

-
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Areas of Study

Numerétion Systems

Number Systems and Properties

Denominate Numbers/Dimensions

écaling

Symmetry/Similarity/Congruence

Accuracy/Measurement Error/
Estimation/Approximation

Statistics/Random Processes/

Probability

Graphing/Functions

"Fraction/Ratio

Maximumwand Minimum Values

|

f)w.

.

)

Usi&g decimal system in measuring length (m, cm).

Using fractions in measuring length (parts of inches,
feet, or yards).

Using decimal system in calculating costs, profits,
losses, etc. ‘

See Camputation Using Operations.

See Measuring.

‘Using maps of school to decide on areas for storage and

sale.
Recognizing relationships among units of measure, e.g.,
inch, foot, yard or centimeter, meter, kilometer.

33;‘

» See Spatial Visualization/Geometry.

See Measuring and Estimating/Approximating/Rounding Off. "

N .

’

See Statistical Amalysis.

See Graphing.

See Computation Using Operations: Fractions/Ratié$<
Percentages . "y

Finding the shortest dail;ktime for school store operation
for maximum benefit.

Maximizing profit by considering both price and number
that can be sold at a given price.

Maximizing sales by trying out various agrangements of
items in display case. 4

Using slope diagram to find minimum cost per item.

0

.
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Maximum and Minimum Values (cont.) e Maximizing sales by trying various locations. for school
store. \ , _
e Minimizing storage space by trylng out various arrange- -
ments of supplies. Co,
) . . .
o Equivalence/Inequality/Equations . * ® See Comparing and Cemputation Using Operations.
. N ° ) ) = *
Money/Finance ® See Computation Using Operations: Business and Consumer -
> Mathematics/Money and ‘Finance. . f' -
Set Theory X " @ See Classifying/Categorizing. ' . . &
s .
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ACTIVITIES IN SCHOOL SUPPLIES UTILIZING SCIENCE

Process

Obserying/Describing

//

-/ ‘%

Classifying

Identifying Variables

'
-

Defining Variables Operationally

»

—

»
3
v

¢ Observing that many supplies are needed and not available
for' projects in different classes, e.g., bottles, bags,
boxes, egg cartons, trays, yarn.

® Observing and describing various areas for storage or for
. location of school store (or recycling center).

. See also SOCIAL SCIENCE list: Observing/Describing/
Classifying. .. N r

Y

¢ Determining which supplies are best, usable, or of 1it&}e
use for certain purposes,

¢ Determining allocation of supplies according to need
alternative uses.

e See also MATHEMATICS list: Classifying/Categorizing.

® See also SOCIAL SCIENCE list' Observing/Describing/
Classifying. )

LA
—

¢ ldentifying variables of size, shape, type of material,
availability, durability, storability in determining
possible uses for supplies, ‘

o Identifying variables of location (accessibility), amount
of space (length, width he&gPt), in choosing storage
area for supplies.

o See also SOCIAL SCIENCE list: Identifying Problems/
Variables.

@ Defining ‘accessibility of sforage space as disthnce from
entrances where supplies would arrive, distance from
classroom for easy supervision, and availability to
other classrooms.

o Defining amount of space in possible stbébrage as number of
square meters of wall space for storage and number of
‘gquare meters of floor space for sorting materials.

¢ Defining various sizes and shapes needed for specific uses.

# Defining various types of materials in terms of need as
for holding 1liquids and sdglids, for being transparent,
for durability, flexibility, absorbency, etc. \

o, t “ -
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'

Manidpulating, Controlliné
Variables/Experimenting

L ] s

‘3

Designing and Constructing
Measuring Devices and Equipment

Inferring/Predicting/Formulating,
Testing Hypotheses/Modeling

.

Measuring/Collecting, Recording
Data

Determining, by testing, size and shape of supplie§9u8able
for certain purposes.

Determining, by testing, degree of transparency of differ-
ent materials.

Determining, by testing, amount of durability, flexibil-
ity, absorbency , etc.

Using the same'amount of material the same time period,
the same weight, etc., in each- test.

Trying different arrangements of storage area to determine
most efficient in terms of space used and availability
of items frequently requested.

See also SOCIAL SCIENCE list: Manipulating, Controlling,
Variables/Experimenting.

Constructing shelves for storage area.

Constructing counter for entrance to storage area.

Constructing test equipment to determine durability, flex-
ibility of items. _ >

Inferring from tests that cértain materials are good for
certain uses. :

Predicting that certain supplies™will be needed more than
others.

Hypothesizing that a.certain arrangement of materials will
make them fit more compactly in a certain space; trying
out several possible arrangements and determining amount
‘of space used.

Making a diagrdm of supply aresd showing flow of materials.

See also SOCIAL SCIENCE list: Inférring/Eredzctiqg/
Formulating, Testing Hypotheses.

.
. L]

Collecting data on supplies received and distributed
Timing oral announcements using a stopwatch. .
Measuring stdrage area to determine space available.
Measuring durability, absorbency, trangparency of items.
Reading measuring devices accurately.
Recording data in chart form.
See also MATHEMATICS 1list: Measuring. .
See also SOCIAL SCIENCE list: Collecting, Recording
Data/Measuring. : ‘

[y
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Organizing, Processing Data ® Ordering repeated measurements from smallest to largest.
' o ® Recording on inventory sheet amount of supplies obtained
. and amount distributed.
e Recording measurements of space on sketch of storage area.
e See also MATHEMATICS list: Organizing Data.
e See also §QCIAL SCIENCE list: Organizing, Processing

& .

Data. . PR
fe
Analyzing, Interpreting Data e Finding the median of repeated measurements.
. e Determining which supplies are best for certain purposes
s according to test data and graphs.
: : ¢ Determining from inventory chart when more sBupplies will
be needed.
. [ Determining best arrangements of supplies in storage area.
, # See also MATHEMATICS list: Comparing; Statistical

Analysis; Opinion Surveys/Sampling Technlques, Grapbzng,
Maximum and Minimum Values. e

——

Communicating, Displaying Data e Drawing graphs and floy diagrams to communicate data. -
See also MATHEMATICS list: Graphing.
. o See also SOCIAL SGIENCE list: Communicating, Displaying
Data, .
@ See also LANGUAGE ARTS list.

) Generalizing/Appling Process to e Applying skills learned to problems arising in operating

New Problems . a school store or determining which supplies a. school
should buy.
‘0 Applying inquiry process learned to other types of prob-
'lems.
\§-’“\ o R . e See also SOCIAL SCIENCE list: Generalizing/Applylng
Y : R Process to Daily Life. /
/ &
Areas of Study . /

]

.

Measurement e Using standard units (e.g., meters) and nonstandard units .
(e.g., children's feet) to measure size of sales area
i or storage area.
» . e Using stdndard and nonstandard units to measure volume,
‘ durability, transparency, etc., of items.
] e Reading measuring devices gccurately.
e See also Designing and Constructing Measuring Devices and
Equipment. =
See also MATHEMATICS list: Measuring.m

-
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Motion o

Speed/Velocity ~ e Observing that the speed of an object affects the amount : ‘ ‘
/ ®f impact the object has on another object when dropping
objects from different heights/to test durability of ' .

materials. . /
! Lo

~

*  Force ‘ ' e Observing that force must be applied to hammer nails into

wood., 3
e Observing that machines multiply the force that is exerted,
e.g., a hammer multiplies the force exerted by a person.

t

]

N s e v —a——

Weight e Observing that items differ in weight.
e Observing that weight is a force due to the gravitational #
pull of the earth on objects.
e Observing that strength (of items, of| shelves, etc.) can .
be determined as resistance to another force (weight). ¢
! - ‘
Friction e Observing that some supplies roll more easily on tilted
-~ surfaces than others. . ) -

Mechanical Work and Energy e Noting that work is done and energy expended wheﬂahails =
are pounded into wood.
e Observing that electrical enétgy is converted. into the
mechanical energy of saber saws, electric drills.
e Observing that sanding wood generates heat as mechanical .
energy is transformed into heat energy.
e See also Motion and Force.

Solids, Liquids, and Gases

States of Matter e Observing that glue is available in solid and liquid forms
‘ with different properties. ‘ .
- e Observing that heat from a hot glue gun changes a solid ) . o
stick of glue into liquid glue.

-

Properties of Matter e Observing that different materials (bottles, boxes, string) .
’ have different propexties that make them useful for dif- )
ferent purposes.

. ¢
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e Observing that glue guns, saber saws, and electric drills
generate heat as electrical energy is transformed into
mechanical energy and heat energy. ‘A

e Observing that signs promoting use of school store or dis—
tribution center are more easily read if placed in well-’
lighted areas. . -

e Observing that supplies are difficult to see if placed
against backgrounds with a similar color, but easy to
see if placed against a background of a contrasting

* color (e.g., yellow objects against a blue background) .

e Observing that a glare is produced when a light source
shines directly on a display case. i .

e Observing that light passes through certain materials that
are transparent and does not pass through materials that
are opaque.

.

-

e Observing that some of the electrical energy supplied to
saber saws and power drills is transformed into sound
energy (noise).




. ACTIVITIES IN SCHOOL SUPPLIES UTILIZIwG SOCIAL SCIENCE N :

Process

Observing/Describipg/Classifying

.

-~

' [
;N

Identifying Problems, Variables

v

Manipulating, Controlling Variables/
Experimenting

Inferring/Predicting/Formulating,
Testing Hypotheses

&S

oo o0

R
\

o
* . . |

Observing that students forget to bring to school'féings
that they need, such as pencils, notebooks, eragers,
folders. v

Observing that sometimes the right kind of paper 18 not
available for class use.

Classifying groups of people according to similaritie&

- (age, sex). in order to choose a stratified sample fér
an opinion survey. ot
See also MATHEMATICS list: Classifying/Categorizﬁng.
See also SCIENCE list: Observing/Describing; Classifying.

[
-

)

. i

Identifying problems in setting up a school store: itlems
to sell, place for store; permission, store hours, etc.

Identifying variables of need, cost, and money availabne
in determining items to buy for school store.

Identifying problems in researching kinds of supplies used
in school and- kinds of supplies wasted.

Identifying variables that affect the results of an opih—
ion survey, e.g., grade level of students, day of week\
habits of students. '

See also SCIENCE list: Identifying Variables.

Designing opinion surveys for both students and teachers
to determine need for supplies.

Collecting information on survey about variables that
affect survey results, such as grade level of students.

Using stratified sample for student survey.

Checking various sources to determine costs of supplies.

Investigating possible sources of money for supplies.

See also SCIENCE list: Identifying Variables.

Inferring from two samples of students that the results
of the survey reflect the opinions of all students.
Hypothesizing that certain items will be sold faster than

others. Keeping and analyzing records of sales.
Hypothesizing that less paper will be wasted if the type
available fits the need.
See also SCIENCE list: Inferring/Predicting/Formulating,
Tegting Hypotheses. ’




Collecting, Recording Data/
_Measuring

Analyzing, Interpreting Data

*

Communicating, Displaying Data

N

Counting and tallying votes to set priorities and deter-
mine action to be taken.

Recording results of opinion surveys.

Recording data on costs of supplies from different 8ources.

Recording data on amount of motrey available from different
sources. 4

Recording dita on amount and type of paper used aﬁd wasted
by each grade.

See also MATHEMATICS list: Counting; Measuring.

See also SCIENCE list: Measuring/Collecting, Recording
Data. .

N

N

Ordering results of opinion survey from most popular' items
to least popular.

Ordering costs of supplies from most expensive source to
least expensive source.

Ordering “paper usage and wastage according to grade level.

See also MATHEMATICS list: Organizing Data.

See also SCIENCE list: Organizing, Processi¥¥y Data.

°

Sases

-Analyzing graphs of data from survey on items needed.

Comparing survey data obtained from different groups of -
people or from samples of different size. -

Evgluating the way the survey was administered, the -
size and makeup of the sample. i )

Assegsing the accuracy of the survey results. N

Analyzing paper wastage according to grade level and use
*of paper.

Deciding on best source of supplies and money according
to data &ollected.

See also MATHEMATICS list: Comparing; Statistical
Analysis; Opinion Surveys/Sampling Techniques; Graphing;
Maximum and Minimum Values.

See also SCIENCE list: Analyzing, Interpreting Data.

Making charts or graphs that can be easily understood and
have maximum impact on audience. ’

Pﬁ%senting data to principal, school board.

See also MATHEMATICS list: Graphing.

See also SCIENCE list: Communicating, Displaying Data.

See also LANGUAGE ARTS list.

“a e
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Generalizing/Applying Process te
Daily Life

Attitudes(values

Accepting Responsibility for Actions
and Results

-

Developing Interest and Involvement
in Human.Affairs

Recognizing the Importance of
Individual and Group Contributions
to Society . .

P

- Developing Inquisitiveness, Self-
Reliance, and Initiative v

g

Recognizing the Values of Cooperationm,
Group Work, and Division of Labor

ERIC

IToxt Provided by ERI

-

4

Applying ome's knowledge of comparative shopping and
marketing to, help solve other problems in daily life.

Using one's knowledge about opinion surveys to conduct
other surveys.

See also SCIENCE list: Generalizing/Applying Process
to New Problems.

. »

Making sure that various tasks (e.g., collecting data,
sorting materials) are done. | \

Arranging schedules with other classes for convenient
times for survéys, for school store hours.

Scheduling personnel for school store, recycling center.

Scheduling and giving presentations of plans to principal,
teachers, school board.

Being responsible for aczions during trips to stores,
visits to other classe$, operation of school store and/
or recycling center. *

Setting up school store to provide items students and
teachers need. ' : e

Recognizing that students will be more interested in
school activities if adequate materials are available.

+ "
¥

Recognizing that many ihdividual and group efforts are,
required to operate a school store or recycling center.

© R

Finding own solutions to problems encountered. ?

Dealing with peoplé in obtaining supplies. \

Finding different ways to obtain and convey information,
e.g., writing letters, telephoning.

Conducting group sessions and reporting to class on group
work. .

Choosing the best way to present plans to principal,
school board. -~ .

Findfng that group work proceeds smoothly when everyoné
cooperates. o .

Fiﬁding that various jobs in the school store or recycling
center need to be done by differentwpeople or groups. .




"in the 'Sciences, Appreciating Their others. N ’ . tnmi g

Power and Precision - e Recognizing that schedules can be made, 1tems ordered,
: and recommendations made based on information collected.
e Recognizing that others are more open to ideas if adequate
information is given.

!. Understanding Modes Bf inquiry Used’ e Recognizing the importance of obtaining informatfon from
|

.

_ - e See also MATHEMATICS and SCIENCE lists. T s
Respecting the Views, Thoughts, e Conducting opinion surveys to.determine need for items: °
and Feelings gf—Others ng Comsidering all suggestions and assessing their merit. \
e Recognizing thag people's opinions vary. RN
- A 'i
»
Being Open to New Ideas and e Considering alternative ways of doing specific tasks.
Information S e Asking other members of class for ideas and suggestions.
N e Writing, visi{ing, or calling various busihesses.
..
Learning the Importance and ) e Recognizing that preferences for various items reflect
Influence of Values in Decision . individyal needs ‘and tastes.
Making e Recognizing that school store hours are determined by

' the value p}gged by students and teachers on certain
times of day and on the need for supplies.

Areas of Study °

. &, ’ N
@%kicoaomics . e e e Gaining experience.in comparative shopping for materials,
) record keepinhg, figuring profit(g;fgin, inventory
conttol, .
e Using economic concepts and termsy for example, cost, :.

profit, advertising cost, wholesale price, discount,
rétail price, etc,, when purchasipg school supplies
. in quantity.
e Analyzing variables affecting consumer purchases, commer-
cial sales. '
e Investigating economics of production and marketing; cost
analysis, LI
e Gaining experience ‘with finance: sources, uses, and -lim-
. e itations of revenues for the purchase of school supplie8u
' ’ e Assessing preferences, characteristics:'etc., of possible
- : ‘ consumers through surveyss- questionfiaires. *
A . .. e Investigating costs of materials needed for display case,
- storage containers, aavertising campaign vs. use of |
! - materials and budget restrictions.

f -

, . Cyiven “
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Geography/Physical Environment

Political Science/Government Systems

Recent Local History

Social Psychology/Individual and
Group Behavior

. n

Sociology/Social System

Making and using sketches of school to determine best
location for school store or recycling center.

Investigating differences in costs of materials due to
location of manufacturer/supplier.

<
Obtaining permission to operate a school store, recycling

center.

Working with school authorities to detérmine better man-
agement of school supplies.

Determining need for rules and regulations when school
supplies center is open for business.

Investigating regulations and policies affecting a planned
course of action, such as charging tax for supplies sold
in school store.

Getting in touch with and working with school authorities,
local industries concerned with reuse of discarded
materials.

Investigating previous methods used to make needed sup-—
plies available to studerits and teachers.

Investigating previous attempts to make supplies available
by means of a school store or recycling cCenter.

Investigating previous school orders for paper, other
supplies.

Developing a gimmick to advertise school store opening.

Recognizing and using different methods to approach dif-
ferent groups such as students, parents, principal,
school board.

Recognizing varying abilities of individuals for various
roles within groups. .

Analyzing the effects of a small group making decisions
for a.larger group.

Assessing the effects of group action in making recommen-
dations about redistribution of school supplies.

vising a method to work cooperatively in small and large
roups. -
Considering the integral nature of school as a factor in
obtaining and distributing supplies.

f),,“’
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Basic Skills

Readings
Li 1 Comprehension--Decoding
Words|, Sentences, and Paragraphs
-

Reading: ' !
Critical Reading--Comprehending
\ Meanings, Interpretation

Oral Language:

Speaking
o~ //
Oral Language: ¥
- Listening :
./‘ e
\\
AN

o
Oral Language: .
Memoriging

Written Language:
Spelling

Written Language ,
Grammar—Punctuation, Syntax,
Usage !

o
ACTIVITIES IN SCHOOL SUPPLIES UTILIZING LANGUAGE AR?S

e Decoding words and sentences when reading catalogs of
school supplies, drafts of letters and surveys, Yellow
Pages of telephone books, reports on work progress, :

e BEvaluating drafts of letters, surveys, reports.
e Following directionsgwhen filling out an order form.
&

)
) Reportf;g group activities to class; responding to criti-
cisms of activities. .
e Responding to questions from principal, PTA, customers.
e Preparing effective oral presentations of survey questions,
methods, findings, and suggested solutions.

‘e Offering suggestions and criticisms during small group

workhand class discussions on problems and proposed
solutions.

e Using the telephone properly.dnd effectively.

e Using rules of grammar in speaking. :

e Listening to group reports. .
e Listening to answers to oral survey questions. )

o Listening to customer inquiries, orders, complaints.

e Following spoken directions.

e Memorizing portions of oral presentation.

e Using correct spelling in writing.

.

e Using rules of grammar in writing.

S FAND .
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Written Language:

Tomposition : '
) \ /

Study Skills: L
Outlining/Organizing

Study Skills:
Using References and Resources

Attitudes/Values

Apprecfating the Value of Expressing
Ideas Through Speaking and Writing

% A )

?.Appreciating the Value .of
‘Written Resources

Developing an Interest in
Reading and Writing

,Writing opinion surveys, devising questions to elicit de—

‘ Using "How To".materials for information on gtaphing,

-
.'Finding that a letter or phone conversation evokes a

-

-

Writing letters to school authorities to obtain permission
to establish a supply center, letters to school, supply
. outlets and manufacturers to obtain supplies, ‘o

sired information, judging whether a question is clear. °
Writing posters, flyers, public: address announcements )
“ about school store or recycling center. N
! ’ o - 7 .

Taking notes. .

Developing opinibn survey; organizing questions.

Outlining data collection‘échemes, presentations, drafts
of letters, reports.

Researching regulations and factorskaffeztiﬁgfthe pur—

chases of supplies from catalogs, the sale of supplies
in & school store.

Investigating effect of different’fortns of communication
on people %public ‘address system announcements, posters,
flyérs, ads in school newspaper or bulletin).

measuring skills, .etc.

~
- . - , .

Y ' .
e . .. '-:' - '
response from people, e.g., principal, manufacturers, . © ]

suppliers. . . .
Finding that a newsletter item or report on ‘Schodl” store
""or recycling center is an effective way of communicat—

ing. with other people.

o

\ . ' -
A o . M

Finding that "desired information ¢an be found in telephone(::
bdoks, catalogs magazines, etc, , :ﬁf

. [ , B
' /4.
’

Seeking out written resources that will help in’ solving

. problems.
Reading with interest catalogs, advertisements, informa—r

tion on packages.

2
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Making Judgments Concerning
What is Read '

.
.

Appreciatipg~the Value of Different
Forms of Writing, Different Forms

of Communicagion
) " af

" 18 for facts or opinions stated. .

.
¢

- . N LY
e Finding that the best method for canveying (or communicat-
Aing) information is determined in-part by the audience
to whom the message is directed.

e Find that certain data or information can be Lest con—
veyed by yriting it dotm, preparing graphs or charts,’
etc, '

o Finding-that certain data or information ghould be written
down so that it can be referred to at a later time.
] Finding that spoken instructions are’sometimes better than
. writteninstructions, -and vice verba:

-
.

4

e Deciding on relia't;i“l:.tty"of infor@arion:\ what the basw a

.

1




